See? | 
uy | 
| 
\ 
Y 
WA. ; 
— 
- 


The Aircraft: Lockheed F-94 
The Engine: Pratt & Whitney Aircraft J-48 Jet 
Fuel Metering: Holley Turbine Control 
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Cover—This flight photo of the new C-119H 
Flying Boxcar medium troop and cargo trans- 
port shows some of its more apparent modifica- 
tions, i.e., the newly redesigned wing with its 
148-ft. span, the larger empennage, and the 
application of external fuel pods under the 
wings. This latest addition to the Flying Boxcar 
series was built by the Fairchild Aircraft Divi- 
sion, Fairchild Engine and Airplane Corpora- 
tion, and is powered with two Wright R-3350- 
30W 3,500-hp. compound engines. 


Editor 
Welman A. Shrader 


Managing Editor 
Berneice H. Jarck 


News Editor 
Beverly A. Dodge 


Book Reviews Editor 
John J. Glennon 


Reviews Editor 
, Theresa Sleight 


Editorial Assistant 
Rita J. Turino 


Technical Advisers 
Hush L. Dryden Robert R. Dexter 
S. Paul Johnston 


Business Manager 
Joseph P. Ryan 


Assistant Manager 
Hugh C. Judge 


Adv. Production Mgr. 
R. N. Lipner 


Western Office 
7660 Beverly Blvd., Los Angeles 36, Calif. 


nt 
SUBSCRIPTION RATES 


oF Aeronautical Engineering Review: United States and 
possessions, 1 year, 0; single copies, $0.50. Foreign 
courtries including Canada (American Currency Rates), 
1 year, $3.50; single copies, $0.50. 

Entered as second-class matter at the Post Office, Easton, 
Pa., April 29, 1942. Acceptance for mailing at 4 Special 
Ail Postage as provided for in the Act of August 24, 


publiontion Office: 20th & Northampton Streets, Easton, 


Editorial Office: 2 East 64th Street, New York 21, N.Y. 
Notices of change of address should be sent to the Institute 
at least 30 days prior to actual change of address. 
Statements and opinions expressed in the Aeronautical 
Engineering Review are to be understood as individual 
expressions and not those of the Institute. 


+ Copyright, 1952, by the 
Institute of the Aeronautical Sciences, Inc. 


AERONAUTICAL 


ENGINEERING 


REVIEW 


Vol. 11 


Contents 


J.A.S. News. ... 


Guest Editorial. . The Honorable Da 


n A. Kimball 


Articles 


A Meteorological Analysis of Reports of Turbulence 
Encountered by Aircraft in Clear Air ...... 

The Airplane Growth Factor and How to Control 

Economic Aspects of the Supersonic Jet Transport. 
. . Robert E. Hage and Richard D. FitzSimmons 

The Application of Jet Propulsion to Helicopters. . 

Use of a Low-Density Core Material in Aircraft 


. . . Raymond J. Moore and John M. Ellison 


Reviews 


Aeronautical Reviews. 


Special I.A.S. Publications ...... 
List of Corporate Members ..... . 
Personnel Opportunities .......... 


Index to Advertisers. ......... 


Published Monthly by the 
Institute of the Aeronautical Sciences, Inc. 


SEPTEMBER, 1952 No. 9 


15 


52 


TE OF 
NS / 
: 
| 
be 
\ 28 | 
a | 
16 | 
| 
| 
| 
| 


PIASECKI HRP-2 


PIASECKI HUP 


PIASECKI H-21 


Flying from Navy ships, Piasecki Helicopters 
are performing such vital missions as rescuing 
downed pilots and developing anti-submarine 
warfare techniques. U.S. Marines used them 
to evolve airborne assault tactics. Now the 
giant Piasecki H-21 Workhorse opens up new 
possibilities with its longer range 
and higher load capacity. 


Foote Bros. Manufactures transmissions 
for all Piasecki Helicopters. 


Drives, transmissions and mechanical units 
engineered and manufactured by Foote Bros. 
are also used on many of the nation's 
leading aircraft and aircraft engines. 


Foote Bros. engineers, backed by complete 
manufacturing facilities, stand ready 
to assist any manufacturer faced with a 
problem in power transmission. 


FCDTESBROS 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
WESTERN BOULEVARD + CHICAGO 39, ILLINO 
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ILA.S. News,. 


A Record of People 


and Euents 
of Interest to Institute Members 


Annual Summer Meeting 
Largest Yet 


More Than 750 I.A.S. Members and Guests Attend 


Honors Dinner and Technical Sessions 


HE 1952 SUMMER MEETING IN Los ANGELES, July 16-18, brought the big- 
gest turnout of aeronautical savantsever toattend one of these summer gather- 
ings of the Institute. Several innovations, including the breaking-up of the 


technical sessions to sandwich-in a 
carrier cruise, may have been a con- 
tributing factor. There is a sneaking 
suspicion, however, that more of the 
meéting’s success may be directly 
charged to the well-rounded program, 
the caliber of technical papers pre- 
sented, and the general overall plan- 
ning and handling of meeting details. 
Full credit for this must go to officers 
and members of the Los Angeles Sec- 
tion under the chairmanship of Allen 
Puckett and to members of the Pro- 
gram Committee and its enthusiastic 
chairman, Richard R. Heppe. 

» Technical Sessions.—Eighteen pa- 
pers, two of which are security-classi- 
fied, were presented during the five 
technical sessions on Aerodynamics, 
Structures, Propulsion, and Design at 
the Institute’s Los Angeles building. 
Except for those confidential papers 
presented at the closed Aircraft De- 
sign Session, the remainder are sched- 
uled for the earliest possible publica- 
tion in the REview and the JOURNAL. 
Preprints of papers immediately avail- 
able are listed on the Preprint Page 
of this issue (page 56). 

A recap and discussion of the tech- 
nical sessions, prepared by the chair- 
man of each individual session, will 
appear in the October issue of the 
REVIEW. 
>» Summer Meeting Dinner.— More 
than 750 guests packed the Embassy 
Room of the Hotel Ambassador for the 
Honors Dinner on July 16. As usual, 


this was the occasion for presenting 
the Thurman H. Bane and Octave 
Chanute awards for outstanding 
achievements. Presentations of the 
Bane Award to Henry Seeler and the 
Chanute Award to John C. Seal were 
made by I.A.S. President, Wellwood 
Beall. (Details of these awards and 
the 1952 recipients were announced 
in the August REVIEW.) 

An added ‘“‘award”’ was featured at 
this year’s dinner when I.A.S. Direc- 
tor, S. Paul Johnston, announced 
receipt from the Royal Aeronautical 
Society of two beautiful carved-leather 
plaques—one honoring this year’s 
president, Wellwood E. Beall, and the 
other carrying the respects of the 
R.Ae.S. directly to the Institute. 
Both plaques are now on permanent 
display in the Institute’s Archives in 
New York. 

The principal speech of the evening 
was delivered by the U.S. Secretary 
of the Navy, The Honorable Dan A. 
Kimball. Excerpts from his talk have 
been published as this month’s Guest 
Editorial and may be found on pages 
20, 21, and 54 of this issue. 
> Field Trips.—Through the courtesy 
of Rear Adm. D. S. Cornwell, Com- 
mander, Carrier Division Fifteen, a 
full day’s cruise aboard the Essex-class 
carrier U.S.S. ‘‘Kearsage,’’ under the 
command of Capt. L. E. French, 
U.S.N., was arranged for 250 security- 
cleared I.A.S. members and Corporate 
Member representatives. This event, 
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Toastmaster Wellwood E. Beall 
1.A.S. President 


which took place on July 17, gave 
members of the boarding party first- 
hand information on the operation of 
carriers and shipboard jet fighters. 
It also provided one of the most 
pleasurable highspots of the meeting. 

On Friday, July 18, some fifty 
security-cleared Corporate Member 
representatives had the privilege of 
witnessing some missile and aircraft 
demonstrations at Edwards A.F.B. as 
guests of Col. J. Stanley Holtnor, 
Commanding Officer, A.F.F.T.C. 

Inspite of a tight, jam-packed sched- 
ule and the necessity of running the 
Edwards trip concurrently with Fri- 
day’s technical sessions, the consensus 
seems to be that this was one of the 
best and most profitable meetings 
ever held on the West Coast. 


Attention Members! 


All members of the Institute are 
invited to submit material concerning 
their activities for publication in the 
“News of Members” columns of the 
Aeronautical Engineering Review. 
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Annual Summer 
Meeting Dinner 
July 16, 1952 


Embassy Room 
Hotel Ambassador 


Los Angeles, Calif. 


(Left) The Honorable Dan A. Kimball, principal speaker 
of the evening, addressing the dinner audience pictured 
below. (Opposite page, left) |.A.S. President, Well- 
wood E. Beall, presents The Thurman H. Bane Award for 
1952 to Henry Seeler. (Center) S. Paul Johnston, |.A.S. 
Director, displays the plaques presented to the Institute 
by the Royal Aeronautical Society. (Right) John C. 
Seal acknowledges receipt of The Octave Chanute 
Award for 1952. 
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West Coast Student Conference 


The Second Annual West Coast Con- 
ference of the I.A.S. Student Branches 
was held at the I.A.S. Western Head- 
quarters Building in Los Angeles on 
May 15-17. It was attended by 145 
representatives from the University of 
California at Berkeley, University of 
California at Los Angeles, Cal-Aero 
Technical Institute, California Institute 
of Technology, California State Poly- 
technic College, Northrop Aeronautical 
Institute, Oregon State College, Univer- 
sity of Southern California, Stanford 
University, and University of Wash- 
ington. 

Registration for the conference began 
at S$ a.m. on Thursday, May 15, and 
continued throughout the day until 5:30 
p.m. At the invitation of the Los 
Angeles Section, the student representa- 
tives that evening attended the regular 
May dinner meeting of the section. The 
speaker was Capt. N. A. Draim, U.S.N., 
Bureau of Aeronautics General Repre- 
sentative, Department of the Navy, 
who spoke on ‘‘Personal Observations of 
Russian Military and Economic Condi- 
tions.” 

Field trips were made on May 16 to 
local aircraft plants by security-cleared 
citizens and to local school facilities by 
noncitizens. 

On the third and last day of the con- 
ference, May 17, two technical sessions 


Student Conference Speakers: 


ENGINEERING REVIEW 


were held. At the morning session, un- 
der the Chairmanship of R. Richard 
Heppe, of Lockheed Aircraft Corpora- 
tion, five undergraduate student speak 
ers presented papers. The speakers and 
their papers were: William Sowell, Cal- 
Aero, “A Method of Light Aircraft Per- 
formance Estimation’; \V. Keith Put- 
man, Cal Poly, ‘Interplanetary Travel 

.-How, When. Why?’”; Roy A. 
Hinchliffe, N.A.I., ‘““A Transonic Pro- 
peller of Triangular Plan Form’; Wil- 
liam L. Marcy, U.C.L.A., ‘““Canard Air 
craft Stability Experiment’’; and C. E. 
Hallum, U.C., Berkeley, Hydrau- 
lic Analogy of Two-Dimensional Gas 
Flow.” 


The afternoon session was devoted to 
papers presented by five graduate stu 
dent speakers. Harold W. Adams, of 
Douglas Aircraft Company, Inc., served 
as Chairman. E. R. Letsch, U.C.L.A., 
delivered a paper on ‘Methods of Solu 
tions for the Laminar Compressible 
Boundary Layer”; F.S. Sherman, U.C., 
Berkeley, on ‘‘Flat Plate Drag Coeff 
cients in Supersonic and Subsonic Low 
Density Airflows’; Raymond Chuan, 
CalTech, on ‘“‘Low Reynolds Number 
Trans-Sonic Wind Tunnels’; Donald 
Hays, Oregon State, on “Stress Distri 
bution About a Square Hole in an Uni 
axial Tension Plate’; and Harold An 
derson, U.W., on ‘‘Deflections of the 
Cantilever Plate.”’ 


Shown are eight of the ten undergraduate and graduate 


student speakers at the Second Annual West Coast Conference of the I.A.S. Student Branches. 
From left to right, they are: Harold Anderson, University of Washington graduate; F. S. 
Sherman, University of California graduate; Donald Hays, Oregon State College graduate; 
V. Keith Putnam, California State Polytechnic College; Roy A. Hinchliffe, Northrop Aero- 
nautical Institute; C. E. Hallum, University of California; William L. Marcy, University 


of California at Los Angeles; 


and William Sowell, Cal-Aero Technical 


Institute. Not 


shown in this photograph are E. R. Letsch, University of California at Los Angeles, and 
Raymond Chuan, California Institute of Technology, both graduate student 
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Messrs. Heppe and Adams, together 
with Charles W. Frick, of Ames Aero- 
nautical Laboratory, N.A.C.A., served 
as a committee of judges to select the 
undergraduate and graduate speakers 
who won the first, second, and third 
prizes for their presentations in the two 
technical sessions. That evening at the 
final dinner meeting, Frank R. Seery, 
who as Conference Chairman had given 
greetings to the registrants, announced 
the winners of the two groups. Among 
the undergraduate speakers, Mr. Sowell 
won first place with Messrs. Hallum and 
Putnam winning second and third prizes, 
respectively. Among the graduate 
speakers, Mr. Chuan was awarded first 
prize, and Messrs. Hays and Anderson 
won second and third prizes, respec 
tively. The first-place prizes consisted 
of cash honorariums of $50 each along 
with a congratulatory letter from Dr. 
Alan E. Puckett. (Dr. Puckett, Chair 
man of the Los Angeles Section, had ex 
pected to preside at the dinner meeting 
but was unable to be present.) The 
second and third place awards in each of 
the two divisions were desk miniatures 
of current Boeing and North American 
aircraft. 

After the presentation of the awards 
was completed, Edward H. Heinemann, 
of Douglas Aircraft Company and an 
I.A.S. Vice-President, read a paper for 
Wellwood E. Beall of Boeing Airplane 
Company and 1.A.5S. President, who was 
also unable to attend the conference. 
Mr. Beall’s paper was entitled ‘‘The 
Future of Engineering in Aviation.” 

The Conference Committee consisted 
of P. Andre Reiben, of Cal-Aero; Thomas 
Vrebalovich, of CalTech; Arthur Eck, 
A. Armand Tolomeo, and Alfred E, An- 
dreoli, of N.A.I.; and Donald E. La 
pedes and M. Rubinstein, of U.C.L.A. 


1.A.S. Cosponsors Heavy 
Forgings and Extrusions 
Symposium on December 2 


A symposium on light-metal heavy 
forgings and extrusions will be held at 
the Hotel Statler, New York City, on 
December 2, 1952, under the joint spon- 
sorship of the American Society of 
Mechanical Engineers, Institute of the 
Aeronautical Sciences, American Insti- 
tute of Mining Engineers, and Society 
of Automotive Engineers. It is being 
presented in conjunction with the 
A.S.M.E.’s regular annual meeting. 

The December 2 symposium will in 
clude both morning and afternoon ses- 
sions, followed by a dinner meeting. 
The morning session will be opened by 
J. Carlton Ward, Jr., M.I.A.S., Chair- 
man of the Board, Thompson Indus 
tries, Inc., and Aviation Consultant, 
who will present highlights regarding 
the development of this joint meeting. 
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Immediately thereafter, the following 
papers will be presented: 


George W. Papen, M.I.A.S., Lock- 
heed Aircraft Corporation: ‘‘Require- 
ments for Large (Light Metal) Forgings 
and Extrusions in the Aircraft In- 
dustry.” Dr. Morris Stone, United 
Engineering and Foundry Company: 
“The Design and Construction of Large 
Forging and Extrusion Presses for Light 
Metals.” Thomas L. Fritzlen, Rey- 
nolds Metals Company: “Metallurgy 
and Protection of Suitable Light Metal 
Ingots for Large Forgings and Extru- 
sions,” 


Following luncheon, these two addi- 
tional papers will be delivered: George 
Motherwell, Wyman Gordon Company : 
“The Large Forging Press Operation 
and Its Production Problems.” T. F. 
McCormick, Aluminum Company of 
America: “‘The Large Extrusion Press 
and Its Production Problems.”’ 


The Honorable Roswell L. Gilpatric, 
Under Secretary of the Air Force, has 
accepted an invitation to speak at the 
dinner meeting. He will address the 
assemblage on the subject of ‘‘The 
History of the Inception of the Large 
Forging and Extrusion Program for the 
Aircraft Industry, and Its Vital Im- 
portance to the National Defense Pro- 
gram for the United States.”’ 


The committee in charge of planning 
the symposium program is composed of 
the following persons: Co-Chairmen, 
Robert B. Lea, A.M.1.A.S., of The Sperry 
Corporation, and Mr. Ward; Secretary, 
Dr. George Gerard, A.F.I.A.S., of new 
York University’s College of Engineer- 
ing; A.S.M.E. Representative, O. B. 
Schier; A.I.M.E. Representative, Dr. 
T. A. Read, of Columbia University’s 
School of Mines; I.A.S. Representative, 
Robert R. Dexter, F.I.A.S.; S.A.E. 
Representative, Dr. William J. O’Don- 
nell, M.I.A.S.; and Public Relations 
Coordinator, Ken Ellington, of Re- 
public Aviation Corporation. Major 
John F. Probst was assigned as Air Force 
Liaison. 


Corporate Member Air Carriers 
Receive Awards 


Four I.A.S. Corporate Members were 
among the 41 U.S. domestic, territorial, 
and overseas scheduled air lines named 
on June 26 as winners of the National 
Safety Council’s aviation safety awards 
for their contributions to safe air trans- 
portation in 1951. The Corporate 
Member air carriers are: American 
Airlines, Inc.; Eastern Air Lines, Inc.; 
Trans World  Ajirlines, Ine.; and 
United Air Lines, Inc. 


The span of safe operation and accum- 
ulated mileage of these four companies, 
as compiled from the official records of 
the Civil Aeronautics Board, are: 


NEWS 


Passenger- Miles 

Without Fatality 
Span of Safe to End of 1951 
Operation or Date of 1951 


Company Period Accident 

American 11-29-49 to 4,675,379,000 
12-31-51 

Eastern 11-1-49 to 3, 100,905,000 
12-31-51 

Trans World 8-31-50 to 2,540,855,000 
12-31-51 

United 6-17-48 to 4, 143,506,000 
4-28-51 


Members of the Council's Award 
Advisory Committee are: Lt. Gen. 
James H. Doolittle, I.A.S. Honorary 
Fellow, Founder Member, and Past- 
President, Vice-President and Director, 
Shell Oil Company; and Harry F. 
Guggenheim, I.A.S. Honorary Member, 
Member, and Founder Member, Part- 
ner, Guggenheim Brothers. 


1952 Guggenheim Jet 
Propulsion Fellows 


The appointment of 15 new Daniel 
and Florence Guggenheim Jet Pro- 
pulsion Fellows was jointly announced 
on June 27 by Harry F. Guggenheim, 
H.M.1.A.S., M.I.A.S., President of The 
Daniel and Florence Guggenheim Foun- 
dation; Dr. Harold W. Dodds, Presi- 
dent of Princeton University; and Dr. 
Lee A. DuBridge, President of Cali- 
fornia Institute of Technology. Seven 
of the new Guggenheim Fellows will 
attend the Daniel and Florence Gug- 
genheim Jet Propulsion Center at 
Princeton, while the remaining eight 
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will study at the Daniel and Florence 
Guggenheim Jet Propulsion Center at 
CalTech. These centers were estab- 
lished in 1948. 

At Princeton, the fellowships have 
been granted to: Arnold Brooks, of 
Lynn, Mass.; Ansel V. Gould, an I.A.S. 
Student Member, of Maplewood, N.]J.; 
Henry E. Hoercher, of Brooklyn, N.Y.; 
Richard R. John, of New Rochelle, 
N.Y.; George B. Milliard, of Kenmore, 
N.Y.; Edward T. Pitkin, of Putnam, 
Conn.; and Walter R. Warren, Jr., of 
Rockaway Beach, N.Y. 

The recipients of the CalTech awards 
are: Odus R. Burggraf, Jr., an IAS. 
Student Member, of Caledonia, Ohio; 
Donald A. Dooley, of Long Beach; 
Calif.; Martin Goldsmith, of Piedmont, 
Calif.; Denver C. Gore, Jr., an ILA.S, 
Student Member of Portland, Ore.. 
Frederick Harshbarger, of North 
Liberty, Iowa; Charles A. Lindley, of 
Euclid, Ohio; Alphonse P. Peters, of 
Norwich, Conn.; and Dean A. Rains, 
of Pasadena, Calif. 

The fellowships are awarded for a 
period of 1 year. However, under cer- 
tain circumstances, they may be re- 
newed for an additional year. Of the 
seven Guggenheim Fellowships granted 
last year, those of the following have 
been renewed: Arnold Goldburg, of 
Mahwah, N.J.; Marcel Vinokur, of 
Long Island City, N.Y.; and George 
E. Hlavka, of Racine, Wis. 


Necrology 
William C. Hoff 


William Charles Hoff, A.M.I.A.S., 
died on June 14 of a heart attack at his 
home in Lake Mohawk, N.]J. 

Born in Jersey City, N.J., on April 
17, 1912, Mr. Hoff was graduated from 
the Bayonne, N.J., Senior High School 
in 1930 and from the Industrial Lenders 
Technical Institute, in Newark, N.J., 
in 1936. He also attended at various 
times New York University, Columbia 
University, and University of Michigan, 
taking courses in aeronautical engineer- 
ing and business administration. 

During his professional life, Mr. Hoff 
served primarily as an Aviation Writer 


and Editor. In 1940, he became 
Assistant to the General Editor of the 
American magazine Aeronautics. He 
later served as Associate Editor for 
Flying and Popular Aviation magazines, 
after which he entered the technical 
manual publication business. For the 
past several years, he was Vice-Presi- 
dent of Techcraft, Inc., publishers of 
aircraft and engine technical manu- 
als. 

Mr. Hoff is survived by his wife, the 
former Rita Adele Gilbertson, and their 
two children, William C., Jr., aged 8, 
and Barbara, aged 6. 


News of Members 


> Dr. Allen V. Astin (H.M.), Di- 
rector, National Bureau of Standards, 
was named an N.A.C.A. member. 

>» M. G. (Dan) Beard (M.), Chief 
Engineer, American Airlines, Inc., 


was awarded a Certificate of Merit 
by the Air Force Association at its 
annual convention banquet held on 
last May 24. Mr. Beard, who at that 


(Continued on page 58) 
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There an 
Idea in the 


HAouse—?"’ 


The Address Given at the 


Institute’s Annual Summer 
Meeting Dinner at the Hotel 
Ambassador in Los Angeles on 


July 16 


by 


The Honorable 
DAN A. KIMBALL 


Secretary of the Navy 


“T always feel at home among the aviation people, 
because we speak the same language. The appeal of 
aviation is somewhat the same as the appeal which 
draws men to explore unmapped lands or crawl under 
ground to see what there is in a dark cave. 

“This appeal has made it relatively easy to attract 
into aviation restless, intellectually aggressive men. 
It has also made it relatively easy to attract and hold 
scientists who are gifted with ability and imagination 

and unquenchable curiosity. 

“In the past, the problems we thought were difficult, 
if not insurmountable, now appear to be simple and 
easy. That is the priceless thing about hindsight. 
There can be no question but that our present problems 
are more complex. There are many in the industry 
who feel that progress can only be made through major 
efforts by platoons of people. They hold that the 
individual can only become hopelessly bogged down 
in the new complexities. 

“T for one won’t buy that point of view. I think the 
attitude is defeatist, and I think that, if we knuckle 
under to it, it is in effect a surrender. It makes no 
difference how complex the problem may have been. 
I think you will find that the initial steps toward its 
solution have been taken as the result of an ideal in some 
restless mind. We are going to have to encourage 
these minds, but I'll get to that later on. 

“Let’s first take a look at the present situation in 
aeronautical science and in the industry which it serves. 

“Tn the first place, aviation is in an enviable position. 
There is still the challenge of the unknown, which is 
translated into the driving force which leads to higher 
and higher accomplishment. We have built a great 
store of ideas which research and later development 
have not yet fully exploited. Aviation has exploited 
them further than probably any other branch of science, 
but there is still a long, long way to go. 

“Exploitation is proceeding at a rapid pace. Al/ 
industry today is following the example of aviation. 
The examples are many, and I cite only as instances: 
accurate structural design; light-alloy metallurgy; 
special-alloy metallurgy; aerodynamics and hydro- 
dynamics; automatic control mechanisms; and last, 
but certainly not least, human engineering. 

“A few years ago, it was considered a wisecrack to 
say that, if aviation proceeded much further in air- 
plane design, they would have to stop somewhere along 
the line and redesign the pilots. Well, since that time 
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man has flown through the sonic barrier a good many 
times, and today this speed point, which was once 
considered to be a barrier, is merely a spot where you 
change the decimal point on the Mach. 

“Human engineering research has shown that, with 
certain mechanical aids, man cannot only fly and fight 
these high-speed aircraft but that, if disabled, he has 
a fair chance of getting out of the plane alive and living 
to tell his children about it. We have designed equip- 
ment which enables pilots to withstand quite a few more 
g’s than was ever believed to be possible. Most of 
you here will certainly remember that a 9-g pull-out 
was a toss up whether the wings stayed on the air- 
plane or not, and, if they did, would the pilot black out. 

“The solutions to these problems are the result of 
painstaking research, hard work in the development 
field, and generous ladlesfull of the punch that keeps 
a man curious, restless, and aggressive. 

‘Aeronautics still has a fair stockpile of tricks. It 
is not important if one of these tricks is lifted bodily 
by some other branch of industry. It is not important 
if a plan for a new discovery is made simultaneously 
by several people. The important thing is that aero- 
nautical scientists and the industry they serve quickly 
realize what is taking place and go out and dig up some 
new trick. I think, however, that we are approaching 
the day when industry in this country is going to have 
to make longer-range investments in the development 
of brains. 

“Tt is all very well to compete for the best trained 
men who are coming out of our engineering schools 
annually, and it is all very well to stimulate young 
men and women to enter the engineering field. That, 
as I say, is fine, but it is not enough. I think we need 
to devise, in addition to the measures we are already 
taking, some way in which our very best brains can 
be allowed to enjoy an open-end commitment in the 
research field. To do this, we need first of all to find 
ways and provide means for ferreting out these best 
brains. Then, when we have found them, relieve 
them of the economic necessity of earning a living. 

“The idea I suggest I know is not an easy one to 
implement. But we are going to have to do something 
about it if we are going to survive today’s fierce scientific 
competition. 

“T would like to see a committee of some of our best 
brains in the aeronautical sciences get together and 
study this problem. They ought to consult with the 


best minds in other fields of scientific research and then 
draft a plan. Once a plan has been framed, the rest 
is up to you gentlemen. You cannot be expected to 
provide all the money which will be needed to put 
such a plan into operation, but I feel reasonably certain 
that, if you come up with a workable plan, you will be 
able to interest one or more of the great foundations 
in helping you out. 

“Some such plan as this is needed if we are going 
to provide for this nation’s future scientific needs. 
The need in aeronautics has always been for new and 
sometimes novel ideas. The industry has grown up 
on this sort of diet, and it must continue that diet to 
maintain its strength and keep on being successful. 

“In the future, it will not be enough merely to build 
airplanes which are a little bit better or a little bit 
bigger than those of the present. I know we are all 
agreed that we must have the very best. But we are 
not agreed on how we are going to get it. 

“How can we get the best airplanes? There is no 
simple answer to that question. In the final analysis 
we know that the real basis of superiority is someone’s 
advanced thinking. It is based on best thinking and 
new ideas and lots of both. Such thinking and plan- 
ning is a vital factor to the aircraft industry, and, more 
importantly, it is vital to our national defense. 

“The capabilities of the aviation industry have pro- 
vided us with many advances since the end of the 
second war. All of our first-line combat aircraft 
are new since that war. We need to continue to design 
and improve on existing designs because, as I say, it is 
necessary to our defense. On the strength and ca- 
pability of our defense, rests our future as a free nation 
in a free world. 

“Scientists and engineers have a great responsibility 
in helping to make this future a reality—not only 
aeronautical engineers and scientists but engineering 
in its broadest concepts. Not so many months ago, 
I spoke to a group of naval engineers and architects. 
I took them somewhat to task—I hope in a kindly 
fashion—because they had not, up until that time, 
made the progress I think we have a right to expect in 
the field of marine propulsion. 

‘Not long after that, I spoke to a group of shipping 
people and said much the same thing. I pointed out 
that we very nearly lost two world wars because we 
almost lost the battle for command of the seas. It cost 
us money and millions of tons of shipping to learn that 
slow freight was a short cut to a slow death. I feel 
very strongly, and I told them in the strongest words I 
know that we must never again allow ourselves to be 
put in the position of supplying a war with 9-knot 
convoys. 

“T am thankful that our aviation industry has come 
much further in maritime shipping in the years since 
the second war, but I do not see around me anywhere 
any evidence which would entitle anyone in any in- 
dustry to be smug or self-satisfied. 

(Continued on page 54) 
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A Meteorological Analysis of Reports of Turbulence 
Encountered by Aircraft in Clear Air 


CONRAD P. MOOKi 


U.S. Weather Bureau Forecast Center, Washington National Airport 


INTRODUCTION 


THE YEAR 1951 and continuing into 
1952, the United States Weather Bureau in coopera 
tion with the National Advisory Committee for Aero 
nautics has been conducting a survey to collect data 
on the occurrence of turbulence as encountered by 
aircraft in clear air. The purpose of this article is to 
discuss some of the meteorological conditions in which 
the turbulence has been reported at high altitudes, 
usually above 20,000 ft., by United States military 
aircraft operating over continental United States and 
to summarize briefly some prevailing views regarding 
the probable causes of this phenomenon. 


HISTORICAL 


Three years ago when the author first became 
acquainted with this subject, there was available for 
analysis only one well-documented case of severe tur- 
bulence having been encountered in clear air in the 
United States. This instance of severe turbulence 
was reported at 6,000 ft. by an instrumental Army 
X-15 bomber near Chicago in August, 1939. Two 
avenues of exploration were available in an attempt to 
arrive at some reasonable explanation of what had 
happened, the first of these being due to the fact that 
a cold front was involved. In 1946, J. J. George! 
had suggested a method of forecasting turbulence asso- 
ciated with cold fronts wherein he proposed that the 
turbulence experienced by aircraft in the vicinity of 
fronts was a function of the difference in wind com 
ponents normal to the front when estimated from pilot 
balloon ascents in both the warm and cold air. The 
second and only other type of analysis which appeared 
applicable was the well-known Richardson Criterion.” 


Application of George’s rule, in which he implied 
that the difference of the two components was an indi- 
cator of the lifting force of the front, implied turbulence, 
though, at that time, it also appeared that the cause of 
the jolt might be associated with a rapid change in 
air speed accompanying the passage of the aircraft 
through the front.’ 


Presented at the Meteorology Session (Joint Session with the 
American Meteorological Society), Twentieth Annual Meeting, 
I.A.S., New York, January 28-February 1, 1952. 

* The author wishes to express his thanks to many meteor- 
ologists with whom he has discussed this problem of clear air 
turbulence and to commend the many pilots who have been so 
helpful in supplying the information needed to ensure the success 
ot the survey. 

+ Research Forecaster. 


to 


However, it was also true that the Richardson 
Criterion, when adjusted in accordance with the sug- 
gestion of Petterssen and Swinbank,‘ permitted a 
situation wherein atmospheric turbulence, once estab- 
lished, was likely to be increasing. 


Form Approved 
Budget Bureau 
No. 41-R1327 


WB 611-2 


NACA - U. S. Weather Bureau 


CLEAR AIR TURBULENCE REPORT 


Purpose: To collect information on the frequency and severity of 
turbulence in clear air at high altitudes so that safer 
airplanes can be designed and means of predicting and 
avoiding such turbulence can be developed. 


Instructions: Complete this report for encounters with turbulence 
ONLY IN CLEAR AIR at altitudes above 10, 000 feet 
(for the civil airlines) and 25, 000 feet (for the Mili- 
tary Services).In mountainous areas, however, tur- 
bulence at less than 5,000 feet above the mountains 
within a 20-mile radius need not be reported. 


Date 


Airplane Type 


a.m. 
Time occurred p.m. local standard time 


Location ___ miles in direction 


from 


(landmark) 
or lat. long. 
 Imndicatedaltitude: 


altimeter setting inches Hg. 


: mph 
© Indicated airspeed: 
@ Estimate of maximum intensity (check one): 
Cj slight (perceptible) 


moderate (difficulty walking) 
Cssevere (objects thrown around cabin) 


Length of time in turbulence: min, 
® 


If climbing or descending, 
Vertical extent of turbulence ft. 


Remarks: (Describe characteristics of turbulence--choppy, hard 
jolts, heavy drafts, continuous or intermittent, etc, ; 
describe airplane reactions--wallowing, uncontrolled 
roll, momentary upsets, etc.; describe evasive ac- 
tion--changes in altitude, direction and airspeed, etc. ; 
if there are any clouds in vicinity, note types and esti- 
mated distance.) 


Fic. 1. The N.A.C.A.-Weather Bureau Clear Air Turbulence 


Questionnaire. 
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Fic. 2. Three hundred-mb. constant pressure chart for 1500Z, May 25, 1951. Moderate clear air turbulence was reported by jet 
aircraft near 26,000 ft. at locations A and B, by a civil transport operated by United Air Lines at location C, and by two jet aircraft 
at 35,000 ft. at location D. (C and D are associated with horizontal shear, which can be seen by inspection of charts for those levels 


not illustrated. ) 


Since 1949, the number of instances available for 
study has increased considerably. In the United 
States we have the report by Harrison, of United 
Airlines,’ in January, 1950, and his later report that 
appeared in the AERONAUTICAL ENGINEERING REVIEW 
in April, 1951.6 Abroad we have the excellent survey 
of clear air turbulence at high levels by the British 
European Airways Corporation which has been re- 
ported upon by Hislop.’ Also, as the need for further 
data became evident in the United States, the N.A.C.A. 
enlisted the cooperation of the Weather Bureau in 
the conduct of the present survey of the phenomenon. 


THE COLLECTION AND ANALYSIS OF DATA FOR 1951 


Fig. | illustrates the postcard-type questionnaire 
by means of which military and civil air-line pilots 
were asked to report on turbulence encountered in 
clear air above 10,000 ft. in the case of the air lines and 
above 25,000 ft. when encountered by military air- 
craft (except of course instances occurring within 5,000 
ft. of mountains). 


In all, 241 separate replies were received during the 
year 1951, eleven of which reported instances of severe 
turbulence in clear air. Except for some instances re- 
ported near thunderstorms or mountains or over hot 
deserts in summer, most of the data thus far examined 


seem not to disagree with the recent conclusions of 
Hislop,‘ Bannon,* and others*—namely, wind shear 
is in some way associated with the high-level turbulence 
encountered by aircraft in clear air. 

Fig. 2 illustrates the weather map for approximately 
30,000 ft. (actually, it is the 300-mb. constant pressure 
chart that is normally drawn in lieu of the 30,000-ft 
chart) for 10 a.m. EST of May 25, 1951. Near the 
time for which this chart was constructed, there were 
two reports of moderate clear air turbulence at about 
26,000 ft. at two widely separated points on the. map. 
Fortunately, we have upper wind observations rela- 
tively near both instances shown here in Figs. 3 and 4, 
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Moderate turbulence 20 miles N.NE 
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WIND SPEED(KNOT) 
BURRWOOD, LOUISIANA !1500Z 25MAY,195! 
Fic. 3. Upper wind observation, Burrwood, La., 1500Z, May 
25, 1951. (Dashed curve in this and other similar illustrations 
shows data prior to coding for teletype writer transmission. ) 
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There an 
Idea in the 


Aeuse—?"’ 


The Address Given at the 


Institute’s Annual Summer 
Meeting Dinner at the Hotel 
Ambassador in Los Angeles on 


July 16 


by 


The Honorable 
DAN A. KIMBALL 


Secretary of the Navy 


“T always feel at home among the aviation people, 
because we speak the same language. The appeal of 
aviation is somewhat the same as the appeal which 
draws men to explore unmapped lands or crawl under 
ground to see what there is in a dark cave. 

“This appeal has made it relatively easy to attract 
into aviation restless, intellectually aggressive men. 
It has also made it relatively easy to attract and hold 
scientists who are gifted with ability and imagination 

and unquenchable curiosity. 

“In the past, the problems we thought were difficult, 
if not insurmountable, now appear to be simple and 
easy. That is the priceless thing about hindsight. 
There can be no question but that our present problems 
are more complex. There are many in the industry 
who feel that progress can only be made through major 
efforts by platoons of people. They hold that the 
individual can only become hopelessly bogged down 
in the new complexities. 

“T for one won’t buy that point of view. I think the 
attitude is defeatist, and I think that, if we knuckle 
under to it, it is in effect a surrender. It makes no 
difference how complex the problem may have been. 
I think you will find that the initial steps toward its 
solution have been taken as the result of an ideal in some 
restless mind. We are going to have to encourage 
these minds, but I'll get to that later on. 

“Let’s first take a look at the present situation in 
aeronautical science and in the industry which it serves. 

“In the first place, aviation is in an enviable position. 
There is still the challenge of the unknown, which is 
translated into the driving force which leads to higher 
and higher accomplishment. We have built a great 
store of ideas which research and later development 
have not yet fully exploited. Aviation has exploited 
them further than probably any other branch of science, 
but there is still a long, long way to go. 

“Exploitation is proceeding at a rapid pace. A// 
industry today is following the example of aviation. 
The examples are many, and I cite only as instances: 
accurate structural design; light-alloy metallurgy; 
special-alloy metallurgy; aerodynamics and hydro- 
dynamics; automatic control mechanisms; and last, 
but certainly not least, human engineering. 

“A few years ago, it was considered a wisecrack to 
say that, if aviation proceeded much further in air- 
plane design, they would have to stop somewhere along 
the line and redesign the pilots. Well, since that time 
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man has flown through the sonic barrier a good many 
times, and today this speed point, which was once 
considered to be a barrier, is merely a spot where you 
change the decimal point on the Mach. 

‘‘Human engineering research has shown that, with 
certain mechanical aids, man cannot only fly and fight 
these high-speed aircraft but that, if disabled, he has 
a fair chance of getting out of the plane alive and living 
to tell his children about it. We have designed equip- 
ment which enables pilots to withstand quite a few more 
g’s than was ever believed to be possible. Most of 
you here will certainly remember that a 9-g pull-out 
was a toss up whether the wings stayed on the air- 
plane or not, and, if they did, would the pilot black out. 

“The solutions to these problems are the result of 
painstaking research, hard work in the development 
field, and generous ladlesfull of the punch that keeps 
a man curious, restless, and aggressive. 

‘Aeronautics still has a fair stockpile of tricks. It 
is not important if one of these tricks is lifted bodily 
by some other branch of industry. It is not important 
if a plan for a new discovery is made simultaneously 
by several people. The important thing is that aero- 
nautical scientists and the industry they serve quickly 
realize what is taking place and go out and dig up some 
new trick. I think, however, that we are approaching 
the day when industry in this country is going to have 
to make longer-range investments in the development 
of brains. 

“Tt is all very well to compete for the best trained 
men who are coming out of our engineering schools 
annually, and it is all very well to stimulate young 
men and women to enter the engineering field. That, 
as I say, is fine, but it is not enough. I think we need 
to devise, in addition to the measures we are already 
taking, some way in which our very best brains can 
be allowed to enjoy an open-end commitment in the 
research field. To do this, we need first of all to find 
ways and provide means for ferreting out these best 
brains. Then, when we have found them, relieve 
them of the economic necessity of earning a living. 

“The idea I suggest I know is not an easy one to 
implement. But we are going to have to do something 
about it if we are going to survive today’s fierce scientific 
competition. 

“T would like to see a committee of some of our best 
brains in the aeronautical sciences get together and 
study this problem. They ought to consult with the 


best minds in other fields of scientific research and then 
draft a plan. Once a plan has been framed, the rest 
is up to you gentlemen. You cannot be expected to 
provide all the money which will be needed to put 
such a plan into operation, but I feel reasonably certain 
that, if you come up with a workable plan, you will be 
able to interest one or more of the great foundations 
in helping you out. 

“Some such plan as this is needed if we are going 
to provide for this nation’s future scientific needs. 
The need in aeronautics has always been for new and 
sometimes novel ideas. The industry has grown up 
on this sort of diet, and it must continue that diet to 
maintain its strength and keep on being successful. 

“In the future, it will not be enough merely to build 
airplanes which are a little bit better or a little bit 
bigger than those of the present. I know we are all 
agreed that we must have the very best. But we are 
not agreed on how we are going to get it. 

“How can we get the best airplanes? ‘There is no 
simple answer to that question. In the final analysis 
we know that the real basis of superiority, is someone’s 
advanced thinking. It is based on best thinking and 
new ideas and lots of both. Such thinking and plan- 
ning is a vital factor to the aircraft industry, and, more 
importantly, it is vital to our national defense. 

“The capabilities of the aviation industry have pro- 
vided us with many advances since the end of the 
second war. All of our first-line combat aircraft 
are new since that war. We need to continue to design 
and improve on existing designs because, as I say, it is 
necessary to our defense. On the strength and ca- 
pability of our defense, rests our future as a free nation 
in a free world. 

“Scientists and engineers have a great responsibility 
in helping to make this future a reality—not only 
aeronautical engineers and scientists but engineering 
in its broadest concepts. Not so many months ago, 
I spoke to a group of naval engineers and architects. 
I took them somewhat to task—I hope in a kindly 
fashion—because they had not, up until that time, 
made the progress I think we have a right to expect in 
the field of marine propulsion. 

“Not long after that, I spoke to a group of shipping 
people and said much the same thing. I pointed out 
that we very nearly lost two world wars because we 
almost lost the battle for command of the seas. It cost 
us money and millions of tons of shipping to learn that 
slow freight was a short cut to a slow death. I feel 
very strongly, and I told them in the strongest words I 
know that we must never again allow ourselves to be 
put in the position of supplying a war with 9-knot 
convoys. 

“T am thankful that our aviation industry has come 
much further in maritime shipping in the years since 
the second war, but I do not see around me anywhere 
any evidence which would entitle anyone in any in- 
dustry to be smug or self-satisfied. 

(Continued on page 54) 
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A Meteorological Analysis of Reports of Turbulence 
Encountered by Aiircraft in Clear Air 


CONRAD P. MOOK? 


U.S. Weather Bureau Forecast Center, Washington National Airport 


INTRODUCTION 


nore THE YEAR 1951 and continuing into 
1952, the United States Weather Bureau in coopera- 
tion with the National Advisory Committee for Aero 
nautics has been conducting a survey to collect data 
on the occurrence of turbulence as encountered by 
aircraft in clear air. The purpose of this article is to 
discuss some of the meteorological conditions in which 
the turbulence has been reported at high altitudes, 
usually above 20,000 ft., by United States military 
aircraft operating over continental United States and 
to summarize briefly some prevailing views regarding 
the probable causes of this phenomenon. 


HISTORICAL 


Three when the author first became 
acquainted with this subject, there was available for 
analysis only one well-documented case of severe tur- 
bulence having been encountered in clear air in the 
United States. This instance of severe turbulence 
was reported at 6,000 ft. by an instrumental Army 
X-15 bomber near Chicago in August, 1939. Two 
avenues of exploration were available in an attempt to 
arrive at some reasonable explanation of what had 
happened, the first of these being due to the fact that 
a cold front was involved. In 1946, J. J. George! 
had suggested a method of forecasting turbulence asso- 
ciated with cold fronts wherein he proposed that the 
turbulence experienced by aircraft in the vicinity of 
fronts was a function of the difference in wind com- 
ponents normal to the front when estimated from pilot 
balloon ascents in both the warm and cold air. The 
second and only other type of analysis which appeared 
applicable was the well-known Richardson Criterion.” 


years ago 


Application of George’s rule, in which he implied 
that the difference of the two components was an indi- 
cator of the lifting force of the front, implied turbulence, 
though, at that time, it also appeared that the cause of 
the jolt might be associated with a rapid change in 
air speed accompanying the passage of the aircraft 
through the front.’ 


Presented at the Meteorology Session (Joint Session with the 
American Meteorological Society), Twentieth Annual Meeting, 
1.A.S., New York, January 28-February 1, 1952. 

* The author wishes to express his thanks to many meteor- 
ologists with whom he has discussed this problem of clear air 
turbulence and to commend the many pilots who have been so 
helpful in supplying the information needed to ensure the success 
ot the survey. 

+ Research Forecaster. 
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situation wherein atmospheric turbulence, once estab- 


NACA - U. S. Weather Bureau 


CLEAR AIR TURBULENCE REPORT 


Form Approved 
Budget Bureau 
No. 41-R1327 


WB 611-2 


Purpose: 


To collect information on the frequency and severity of 
turbulence in clear air at high altitudes so that safer 
airplanes can be designed and means of predicting and 
avoiding such turbulence can be developed. 


Instructions: Complete this report for encounters with turbulence 


ONLY IN CLEAR AIR at altitudes above 10, 000 feet 
(for the civil airlines) and 25, 000 feet (for the Mili- 
tary Services). In mountainous areas, however, tur- 
bulence at less than 5,000 feet above the mountains 
within a 20-mile radius need not be reported. 


©) Date 
@ = Airplane Type 
a.m, 

@ Time occurred local standard time 
@ Location ___ miles in direction 

from 

(landmark) 

or lat. long. 
® Indicated altitude: ft. 

altimeter setting inches Hg. 
© Indicated airspeed: 


@ Estimate of maximum intensity (check one): 


Cj slight (perceptible) 
(_} moderate (difficulty walking) 
(ssevere (objects thrown around cabin) 


Length of time in turbulence: _ sami. 
® If climbing or descending, 
Vertical extent of turbulence ft. 
Remarks: (Describe characteristics of turbulence--choppy, hard 


jolts, heavy drafts, continuous or intermittent, etc, ; 
describe airplane reactions--wallowing, uncontrolled 
roll, momentary upsets, etc.; describe evasive ac- 
tion--changes in altitude, direction and airspeed, etc. ; 
if there are any clouds in vicinity, note types and esti- 
mated distance.) 


The N.A.C.A.-Weather Bureau Clear 


Questionnaire. 
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Fic. 2. 


Three hundred-mb. constant pressure chart for 1500Z, May 25, 1951. Moderate clear air turbulence was reported by jet 


aircraft near 26,000 ft. at locations A and B, by a civil transport operated by United Air Lines at location C, and by two jet aircraft 
at 35,000 ft. at location D. (C and D are associated with horizontal shear, which can be seen by inspection of charts for those levels 


not illustrated. ) 


Since 1949, the number of instances available for 
study has increased considerably. In the United 
States we have the report by Harrison, of United 
Airlines,’ in January, 1950, and his later report that 
appeared in the AERONAUTICAL ENGINEERING REVIEW 
in April, 1951.6 Abroad we have the excellent survey 
of clear air turbulence at high levels by the British 
European Airways Corporation which has been re- 
ported upon by Hislop.’ Also, as the need for further 
data became evident in the United States, the N.A.C.A. 
enlisted the cooperation of the Weather Bureau in 
the conduct of the present survey of the phenomenon. 


THE COLLECTION AND ANALYSIS OF DATA FOR 1951 


Fig. 1 illustrates the postcard-type questionnaire 
by means of which military and civil air-line pilots 
were asked to report on turbulence encountered in 
clear air above 10,000 ft. in the case of the air lines and 
above 25,000 ft. when encountered by military air- 
craft (except of course instances occurring within 5,000 
ft. of mountains). 


In all, 241 separate replies were received during the 
year 1951, eleven of which reported instances of severe 
turbulence in clear air. Except for some instances re- 
ported near thunderstorms or mountains or over hot 
deserts in summer, most of the data thus far examined 


seem not to disagree with the recent conclusions of 
Hislop,’ Bannon,’ and others*—namely, wind shear 
is in some way associated with the high-level turbulence 


encountered by aircraft in clear air. 


Fig. 2 illustrates the weather map for approximately 
30,000 ft. (actually, it is the 300-mb. constant pressure 
chart that is normally drawn in lieu of the 30,000-ft 
chart) for 10 a.m. EST of May 25, 1951. Near the 
time for which this chart was constructed, there were 
two reports of moderate clear air turbulence at about 
26,000 ft. at two widely separated points on the. map. 
Fortunately, we have upper wind observations rela- 
tively near both instances shown here in Figs. 3 and 4, 


Moderate turbulence 20 miles N.NE 
of Mobile, Alabama at 26,000 
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Fic. 3. Upper wind observation, Burrwood, La., 1500Z, May 
25, 1951. (Dashed curve in this and other similar illustrations 
shows data prior to coding for teletype writer transmission. ) 
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Moderate turbulence.Constantly choppy during entire period of 
descent (44 minutes), Accelerometer recorded 2.5 G's during 
level flight while descending from 31,000 to 24,000 feet. 
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Upper wind observation, Hatteras, N. C., May 13, 1951. 


REVIEW SEPTEMBER, 1952 
and one can see that in both considerable vertical wind 
shear was present. 


In instances of this kind which have been reported 
over Europe, the meteorological explanation that has 
been advocated by both Hislop and Bannon is that 
Richardson’s Criterion for increasing turbulence has 
been satisfied—namely, the energy developed by the 
shearing stresses in the atmosphere is sufficient to 
outweigh the stabilizing effect of the vertical tem- 
perature distribution. However, by invoking this 
criterion, one does not begin to explain the magnitude 
of the turbulence nor the connection between aircraft 
turbulence and horizontal wind shear as reported by 
Harrison and Bannon.* 


Returning now to the possibility mentioned earlier, 
that changes in lift sufficient to reflect bumpiness in 
the aircraft might result from one or more rapid changes 
in horizontal air speed, it is necessary to visualize the 
process as it might occur in regions of vertical shear. 
Although it was stated earlier in this report that as 
late as early 1949 only one well-documented case of 
severe clear air turbulence was available for study, it 
now appears that a description of an instance of tur- 
bulence to a lesser degree which occurred in 1933 was 
published by Namias.® In Fig. 5 is pictured an upper 
air sounding showing the regions where the aircraft 
making the soundings unexpectedly encountered bumpi- 
ness in clear air above the clouds. Namias accom- 
panied this chart with another, shown in Fig. 6, which 
he used to illustrate a tentative explanation of the 
phenomenon that had been supplied to him by one of 
his colleagues at Massachusetts Institute of Tech- 
nology, Dr. K. O. Lange. Lange visualized some sort 
of gravity wave in the subsidence inversion that 
Namias was describing in his paper. The aircraft, 
while flying through such waves in the shearing zone, 
would encounter varying wind speeds. Assuming then 
that the aircraft, because of its forward momentum, 
maintained a relatively constant ground speed, the 
aircraft would undergo rapid changes in air speed 
which would, he thought, produce changes in lift 
sufficient to cause the observed bumpiness.t 


Such an explanation might also account for the severe 
turbulence that was reported in a warm front shearing 
zone near Newfoundland by Baughman.” Stone!! 
has postulated the existence of waves in warm frontal 
surfaces of the kind described by Lange, and it has 
been the author’s experience that regular wave-like 
patterns are sometimes evident in warm frontal pre- 
cipitation patterns as revealed by radar. Neverthe- 
less, such an explanation of shear zone bumpiness 
does not find much support in the field of aerodynamics. 
For example, Hislop’ has presented some excellent 


* Just before going to press, the author learned of Arakawa’s 
discussion!’ of turbulence as associated with horizontal shear in 
tropical cyclones. This article explains how Richardson’s Cri- 
terion 7s applicable for horizontal shear. 

} See also Humphreys, W. J., Physics of the Air, 3rd Ed., pp. 
231-234, 239; McGraw-Hill Book Company, New York and 
London, 1940. 
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reasons why such an effect should be negligible, and 
they can be summed up in his quotation of a well- 
known principle in aerodynamics wherein it is stated 
that horizontal variations in wind speed have but one- 
fourth of the effect of vertical gusts of the same magni- 
tude in producing changes in lift. 


Hislop then proceeds to show how excessively large 
the shear must be to produce the observed changes in 
lift. However, this type of analysis neglects to suggest 
that the movement of the aircraft, itself, may have an 
important bearing on its ambient wind environment, 
as shown in Fig. 7, wherein one easily visualizes the 
rapidity with which the wind can change while climbing 
or descending. Furthermore, meteorologists 
not yet developed an adequate means of indicating the 
presence of shear in the vertical of the magnitude which 
Hislop says must be necessary in order to invoke Lange's 
explanation of high-altitude bumpiness in clear air. 


have 


However, we must agree with Hislop to the extent 
that air in the vicinity of such waves would have a 
varying component in the vertical which would neces- 
sarily play a part in the production of changes in lift, 
even without a breakdown of the flow into turbulent 
eddies. * 


Along with Fig. 8 are shown some other vertical wind 
soundings taken at or near the time and position of the 
report of clear air turbulence (Figs. 8,9,and 10). Tem- 
perature soundings are not shown because (a) they are 
not made as frequently in either time or space as are 
wind soundings and (b) there is some indication in the 
data on several instances, reported by Bannon as having 
occurred in November, 1950, that severe turbulence 
can occur when the shear in the vertical is greater than 
5 knots per 1,000 ft., regardless of the vertical tempera- 
ture distribution. However, Bannon‘ associates these 
variations in shear with variations in turbulence only 
after combining the shear with the lapse rate to form 
the Richardson Criterion. Examination of his data, 
however, does not suggest that any importance can be 
attached to variations in lapse rate. Perhaps then the 
Richardson Criterion is not applicable at high levels, 
or the mechanism producing the bumps in the shear 
zone is not so much atmospheric turbulence as bumpi- 
ness produced in the manner envisaged by Lange. 
Thus, we can tentatively conclude that bumpiness will 
be encountered when the vertical shear is sufficient, re- 
gardless of the lapse rate of temperature. 


THE STRUCTURE OF BUMPINESS AS RELATED TO THE 
JeT STREAM 


Jet streams in the atmosphere have been variously 
defined, but they are essentially narrow, shallow, rapidly 
moving streams of air which, for simplicity, can be 
pictured as circling the earth at a height of around 

* It should be pointed out here that any references to laminar 
or turbulent air motion in this report do not refer to the flow 


around the airfoil but rather to conditions in the free atmosphere. 
The point being discussed in this report is whether atmospheric 
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turbulence is necessarily associated with aircraft ‘‘bumpiness.”’ 
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Fic. 12. Upper wind observation, Pendleton, Ore., 1500Z, May 
23, 1951. 


30,000 ft. A pilot flying into a jet stream from below 
might find that a 50-knot westerly wind had increased 
to 80 to 100 knots in a matter of a few thousand feet. 
Upon continuing to climb, he might find that the west 
erly wind had fallen back to 50 knots as rapidly as it 
had been found to increase while climbing into the jet 
stream. 

The picture, which is now emerging regarding the 
turbulence to be found in the vicinity of the jet stream 
(ef. Bannon!’), is that of bumpiness in the zone 
wherein the shear between the high-speed air and the 
slower moving current is most marked. Whether the 
heading and rate of climb of the aircraft are factors 
tending to affect the amount of turbulence encountered 
is yet to be determined, and pilots are now being asked 
to supply this information, although there is increasing 
indication that some of the most severe turbulence is 
found while climbing or descending or, if in horizontal 
flight, in regions of rapidly changing winds. If this 
picture is correct and the rapidly moving current is 
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more or less homogeneous with respect to the high- 
speed winds that are found within it, flying within the 
jet stream, at least in the same direction as the wind, 
should be smooth. Such a model then suggests the 
evasive tactics to be used not only to get out of the 
high-level clear air turbulence (climbing or descending) 
but also to get out of or stay within the jet stream, 
whichever may be desired for navigational purposes. 


AN EXAMPLE OF TURBULENCE NOT ASSOCIATED WITH 
A JET STREAM 


As mentioned earlier in this report, not all high- 
level turbulence is associated with jet streams. The 
coincidence between the two phenomena is believed 
to be associated with the marked wind shears and high 
wind speeds which are associated with jet streams, and 
thus regions of marked wind shear, whether or not 
associated with jet streams, will be found to produce 
bumpiness with the severity being possibly related also 
to the wind speed in the faster current. Other factors, 
not herein discussed, which can produce bumpiness in 
clear air, are associated with thermal currents over hot 
deserts in summer and with the eddies that occur near 
mountains, 

However, in the instance for May 23, 1951 (see Figs. 
10 and 11), an unusual set of factors seems to be pres- 
ent, illustrating the desirability of knowing the direc- 
tion of flight when analyzing reports of clear air tur- 
bulence. As shown by the arrow, we note that the air- 
craft was flying in a zone of considerable horizontal 
shear, whereas the vertical shear seems to have been 
negligible (Fig. 12). 


AN EXAMPLE OF SEVERE JOLTS ENCOUNTERED IN 
CLEAR AiR ABOVE 35,000 FT. 


On October 6, 1951, at approximately 4 p.m. EST, a 
jet-fighter aircraft flying in the vicinity of Frederick, 
Maryland, reported ‘‘choppy hard jolts affecting air 
speed”’ at both 36,000 and 39,000 ft. The aircraft 
was either climbing or descending, and the pilot classed 
the jolts as “‘severe."’ Frederick, Maryland, is about 
halfway between Harrisburg, Pennsylvania, and Wash- 
ington, D.C., both of which reported upper wind data 
taken as of 4 p.m., so that in this instance a rather 
detailed examination of the wind structure is possible, 
but no information is available regarding the heading 
of the aircraft. 

On the analyzed 300- and 200-mb. charts for October 
G, a strong westerly current is indicated north of Harris- 
burg from northern Ohio through northern Pennsyl- 
vania and southern New York State. However, in 
the vicinity of Harrisburg at 4 p.m., we find, as shown 
in Fig. 11, a strong wind from the west-northwest 
setting in above 30,000 ft. This appears to be a 
current that is branching off from the main east-west 
current lying to the north. Over Washington, D.C., 
this current appears, as shown in Fig. 12, cutting in at 
35,000 ft. into an otherwise weaker wind current from 
the southwest. Whether our jet pilot struck this new 
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wind environment head on, thus encountering a sudden 
and rapid change in air speed, is not known. Never- 
theless, it would appear that in this instance a traverse 
through a marked shear zone would be made in any 
climb or descent in this area. 


CONCLUSIONS 


Turbulence that is encountered at high levels in 
clear air has been found to be associated with marked 
wind shear in agreement with Harrison, Bannon, 
The mechanism that results in 
the bumpiness felt by the aircraft is still in doubt, and 
it is believed that further detailed measurements of 
the phenomenon accompanied by data on the heading 
and rate of climb of the aircraft will aid in the quantita- 
tive determination of the effect proposed by Lange. 
Also, it is still believed premature to discount Lange’s 
proposal on the premise that the necessary wind shear 
would be unrealistically and abnormally high, since 
only a new and detailed survey of the jet stream using 


Hislop, and others. 


improved wind-measuring devices can properly settle 
that question. 

Meanwhile, the questionnaire is supplying a wealth 
of much needed data on the nature and severity of 
bumpiness or jolts as encountered in clear air, and anal- 
ysis of the reports is continuing. 
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The Growth Gactor and 


How to Control It 


IVAN H. DRIGGS* 


Bureau of Aeronautics, Department of the Navy 


INTRODUCTION 


{owe PAPER IS CONCERNED with the weight, size, and 
cost of current and future military aircraft, par 
ticularly those used by the Navy from carriers. These 
aircraft like other weapons have a consistent history of 
increasing size and complexity. This is one important 
factor contributing to the national effort required to 
conduct warfare—with each new war the population 
becomes more and more involved to a greater and 
greater degree. One of the important questions con 
fronting civilian and military leaders alike is: Does 
a limit exist beyond which this nation cannot support 
military aviation in sufficient numbers to ensure 
combat effectiveness, and, if.so, what is this limit for 
the different types required? 
does exist 


I believe such a limit 
perhaps not in the accepted sense of a hard, 
fast line beyond which complete catastrophe will 
result, but a limit reflected in our overall ability to 
wage a successful armed defense of American prin 
ciples without the ultimate internal sacrifice of the 
American way of life. It is apparent to nearly every 
one that we are approaching such a limit and, further, 
that this trend must be controlled or reversed. 

Airplane growth is a many-headed monster that 
derives its vitality from so many sources that one is 
almost bewildered as to how to attack the problem. 
The growth factor, or ratio between the gross weight 
and the military load, is an essential part of any such 
attack. Analyses, both generalized and_ particular, 
have demonstrated that this growth factor is a func- 
tion of the environment within which the aircraft must 
operate, the state of the art of airplane and engine 
design, and the desired performance. The military 
load, on the other hand, is much more arbitrary and 
subject to the desires of individual planners or of 
equipment committees who may tend to specify the 
ultimate in equipment performance without a full 
realization of the resulting effects of their desires upon 
the overall aircraft and its effectiveness. 

After all, in the Navy, we must first have aircraft 
that will operate from our carriers, but we also must 
be certain that they will be effective in combat. This 
combat effectiveness requires that the performance be 
equal to or superior to the aircraft of the enemy and 

Presented at the Design Session, Annual Summer Meeting, 
1.A.S., Los Angeles, July 16-18, 1952. 

* Director, Research Division. 


that military load be such that a mission has a good 
probability of success. That is, adequate armament, 
including the sighting system, adequate directive and 
navigating systems, and reasonable protection and com- 
fort to the pilot must be provided. Items of equip- 
ment which do not contribute strongly to this combat 
effectiveness must be cast out, and some others must 
be studied in the light of the overall effect upon the 
aircraft size and, consequently, upon the ability of 
this country to produce them and to support them 
logistically in sufficient numbers to be effective. After 
all, in an analysis of the probability of success of any 
military operation, there are two quantities that must 
be considered, the individual effectiveness of any single 
unit and the total number of units employed. With 
any given level of national expenditure, more aircraft 
can be provided to the services if they are light and 
simple than if they are heavy and complicated. Fur- 
thermore, the availability for combat will be superior 
in the case of the aircraft with just sufficient equipment 
for the job to be done because of simpler maintenance 
and greater reliability. 


THE GROWTH FACTOR 


The numerical value of the growth factor (G.F.), 
or ratio between gross weight and military load, deter- 
mines the cost in weight and in logistics which must be 
assessed to any added requirement either in military 
load or in excessive performance. This growth factor 
is also an index of theetechnical ability of our designers 
and of the level of knowledge provided by our research. 
A study of this factor will indicate areas requir- 
ing further development and the order of improve- 
ment that may be anticipated from such develop- 
ment. 

The growth factor is defined by the following simple 
algebraic treatment: 


WV, = gross weight 

W, = weight of structure 

W, = weight of power plant 

Wr = weight of fuel, oil and tanks 
WV, = weight of military load 


It is evident that 
W, = Wi. + W, + W, + Wr 


= W,/W,. 


(1) 


By definition, G.F. Then, 
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W, 
W, 


G.F. = (2) 


W, W, 
The three ratios in the denominator of the right side 
of Eq. (2) may be expressed as 


W,./W, = fi (Mex, 1, W, State of art) 
W,/W, = fe (Mmar, P, L/D at Mmar, state of art) 
Wr/W, = fs (combat radius, Ming, L/D, type of 
tankage specified, state of art) 
where 
(| = Mach Number at maximum desired 
speed 
n = load factor 
w = wing loading, lbs. per ft.’ 
p = specific weight of power plant, W,/T 
z = thrust in pounds 


lift drag ratio at Mnar. 

= specific fuel consumption of engine, 
(Wr Hr) 

L/D: = L/D at cruising speed 


METHODS OF STUDY 


The above ratios may be studied in three ways, from 
the statistical data for previous aircraft, from a general- 
ized analysis, or from specific design studies. The 
statistical approach is of some value in that it indicates 
the road that has been traversed, but it fails to indicate 
the future except by extrapolation of a trend. This is 
an unsatisfactory process since it fails to show what 
can and should be done toward improvement and what 
the resulting effects are likely to be. If we should 
plot the statistics for a few of the above ratios including 
the military load being carried in a Naval fighter, for 
instance, we might conclude quickly that our aircraft 
are becoming asymptotic to an infinite weight within 
a short time. This statistical analysis has been em- 
ployed by the writer in bringing out these points and 
inducing an understanding of the problems confronting 
the Navy. Specific design studies of aircraft with 
greater performance or carrying more load fail to 
emphasize the problem, because there is always a feel- 
ing among lay personnel that some other design might 
solve the problem more satisfactorily. However, the 
statistics show the results obtained by the industry as 
a whole, and anyone can grasp the effects of a moderate 
extrapolation. As an illustration, Fig. 1 shows a 
curve of the military load specified in Naval General 
Purpose Fighters over a _ period of years. At 
present this curve is rising nearly vertically with 
time, and an extrapolation indicates this total will 
double in 10 years. Taking the growth factor of a 
current aircraft at, say, about 12 and a military load 
of 2,500 Ibs., the resulting aircraft will weigh 30,000 
Ibs. If the load doubles, the weight becomes 60,000 
Ibs., with no increase in performance. Then with 
similar extrapolation for the structural weight (see 
Fig. 2), power plant, and fuel ratios to obtain the per- 
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formance required in 10 years, where we are headed 
becomes apparent to anyone. The growth factor may 
rise to 20 or above and a 120,000-lb. fighter result. 

A convenient and effective means of presenting this 
statistical approach is the device, a photograph of 
which is shown in Fig. 3. The four sectors represent 
the percentage required by the structure, the power 
plant, the fuel and tanks, and the military load. They 
are each movable on the original and are calibrated in 
speed (knots at any chosen altitude) and combat 
radius, as applicable. The movement of these sectors 
to increase the performance decreases the sector allow- 
able for military load to absurdly low values. A 
simple demonstration with this device shows how the 
size and weight of an aircraft increases and approaches 
infinity as the size of the military load sector approaches 
These graphs and the sector chart show what 
has been done and, by a moderate extrapolation, 
demonstrate where we may be going unless steps are 
taken to control the trends observed. 

The generalized analytical approach will be em- 
ployed in this paper, because it tends to highlight need 
for development and research in many areas and to 
provide means for assessment of the gains that may be 
anticipated therefrom. Furthermore, the cost due to 
unrealistic requirements can be readily demonstrated. 
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THE ENVIRONMENT 


Since this paper will be confined to a discussion of 
Naval aircraft, primarily, it is necessary to begin any 
analysis with the characteristics of the environment 
within which the aircraft must operate—namely, the 
carrier and its catapult. This is not necessarily be- 
cause the use of a catapult puts any special limits upon 
airplane design; on the contrary, the mechanized air- 
field provided by the aircraft carrier brings many 
blessings. But the catapult has certain unique charac- 
teristics that must be considered in the design of an 
airplane. These characteristics can react favorably 
or unfavorably upon the aircraft, depending upon the 
way in which our problems are solved. The ability 
of these machines to accelerate aircraft to flying speed 
is given by a relation similar to the following: 


W,Vr.0. VW)? = K (3) 


where 


REVIEW—SEPTEMBER, 1952 
W, = gross weight at take-off 
Vr.o, = take-off speed or minimum speed in knots at 


which level flight can be maintained 

‘gs = wind speed in knots over the deck due to 
natural causes and the speed of the car- 
rier; the usual value is 25 knots 


Eq. (3) may be transformed to read 


WTO 3 
W, (0.592 ee 25) =K (4) 
p/ 2 LT.O. 
where Cryo, = lift coefficient at take-off speed and 
w = wing loading at take-off. 


Fig. 4 illustrates a series of solutions of Eq. (4) with 
a few values of Cr... which might be obtained. The 
value of AK was chosen as indicative of a practical 
number, although no numerical values are shown for 
security reasons. Those who have need and clearance 
to use this information can obtain the numerical values 
upon request. 

A study of Fig. 4 shows that the wing loading must 
decrease as the gross weight increases. This is just 
contrary to the trends that might be obtained from 
Froude’s law or from an analysis of aircraft already 
constructed. The tendency has been to increase the 
wing loading as aircraft have grown larger. This fact, 
among others, may account for our escaping the 
effects of the square cube law, to date. However, if 
we must decrease the wing loading as the take-off weight 
goes up, we will run head on into that law, and linear 
dimensions will increase approximately as the gross 
weight of the 5/6 power; consequently, the structural 
weight will increase (according to the square cube law) 
as the weight to the 5/4 power. This analysis is 
rough, indeed, but does serve to demonstrate the neces- 
sity for reducing the weight of carrier aircraft. Since 
the wing loading that can be used is a quantity tied 
to the carrier and its catapult by Eq. (4), the following 
discussion will retain that value as a fundamental 
parameter. 


STRUCTURAL WEIGHT RATIO 

The three sections of Fig. 5 give the ratio W,/W, 
versus wind loading for a series of Naval aircraft with 
the total design load factors indicated on the curves. 
Each section applies to the plan form and aspect ratio 
indicated. The data employed for the calculation of 
these curves were obtained from reference 1. Similar 
charts may be obtained for other wing designs by 
application of the data given in this reference. The 
dimensions and designs chosen are those that might be 
applicable to a fighter with a maximum speed consistent 
with the wing design chosen; for instance, the thin 
straight wing might be used at high subsonic speeds; 
the 45° sweptback design at transonic values; and 
the Delta or very thin swept design at supersonic 
speeds. The fuselage weights were estimated after 
making a few rough sketches of various designs. 
Naturally, data such as this can be considered indica- 
tive of trends only and cannot be applied to determine 
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the definite characteristics of any specific design. 
However, the trends illustrated are extremely per- 
tinent to this overall study. Another point not shown 
in this analysis is the effect of size (rather than weight) 
as that factor determines the number of aircraft which 
can be accommodated upon a carrier. Also, if the air- 
plane becomes sthall enough, wing folding mechanisms 
and possibly hydraulic controls can be eliminated. 
This will result in a further saving in the structural 
weight percentage, a further reduction in the Growth 
Factor, etc. 


It is probable that further improvements in the struc- 
tural percentage can be made by the following develop- 
ments: (1) improved materials, (2) improved manufac- 
turing methods giving higher allowable stresses per 
unit of weight, (3) better understanding of applied 
loads, (4) better stress analysis methods taking into 
account and using all redundancies, and (5) designing 
to slightly negative margins of safety and proof test- 
ing—that is, the so-called ‘‘stretching process.”’ 


Some of the above suggestions will require additional 
research; some are a question of engineering policy, 
but all must be explored and the maximum possible 
gain obtained. Seemingly, extremely small changes 
may react upon the whole design in a far from in- 
significant manner. 


POWER-PLANT WEIGHT RATIO 


In general, the size of the power plant to be installed 
in any fighter aircraft will be determined by the desired 
high speed, all other items being constant. Then, 
since the thrust and drag are equal in level flight 


= (L (5) 
W,/W. = p/(L/D) (6) 


FIGURE 6 
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FIGURE 8a 


vs, MACH NUMBER—SUBSONIC FIGHTER 
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where compressibility. Figs. Sa, Sb, and 8c show a series 
Ww of ratios between this low-speed coefficient and the 
W. true Cp, with compressibility as a function of M, 
and the ratio of wetted area to wing area and wing 
“4 configuration. These data are the best available at 
(L/D) the present time, but no brief is held for their accuracy 
«/ Mmar. — € mar. 


= Ci. ‘Cp at 


The profile drag coefficient, Cp,, without compres- 
sibility may be considered to be a function of the total 
wetted or surface area of an airplane. Fig. 6 shows 
the trend of the value of the wetted or surface area 
drag coefficient over the years as obtained from flight 
tests of numerous aircraft. It is evident that the 
present values are practically asymptotic to a value of 
0.0027 or 0.0028. We will consider that this value 
(without effects of compressibility) is constant at the 
value 0.0027. Fig. 7 gives the ratio between the total 
wetted area and the wing area for the aircraft studied 
in the previous analysis for the structural percentage. 
This graph provides data to transform the drag coef- 
ficient estimated above from Fig. 6 to a coefficient 
based upon wing area—that is, to obtain Cp,, without 


except that reasonable checks are obtained with flight 


and wind-tunnel tests. Now, 
Cr = K[(w/6)/M?] (7) 
where 
6 = relative pressure at any altitude 
M = Mach Number 
C, = lift coefficient = w/(p/2V") 
and 
drag K2Cp,M? w/d 
(8) 
weight w/d RM? 
R, = aspect ratio, equivalent. This expression is 


derived from those given in reference 1. 
Using Eqs. (7) and (8) with Figs. 8, the lift coefficient 
is eliminated, and curves for the three designs are ob- 
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tained which give L/D versus M for a series of equiv- 
alent wing loadings. Figs. 9a, 9b, and 9c give the 
result of this calculation. 

Figs. 9 demonstrate that the L/D at Mina;. increases 
rapidly with corrected wing loading (w/6) at the higher 
Mach Numbers; at 35,000 ft., for instance, where 
6 equals approximately one-quarter a loading, w, 
equal to 60 Ibs. per sq.ft., is equivalent to altitude 
value of 240 Ibs. For a supersonic airplane designed 
for M equal to 1.2, the L/D will equal 3.3 (S,/S, = 
1.4), while, for the same airplane with a loading of 120 
lbs. per ft. (sea level), w/5 will equal 480, and the 
L/D will rise to 5.2. Further, if w equals 150, then 
the L/D will become 5.85. Therefore, everything 
else remaining the same, the power-plant percentage 
will be reduced 36.7 and 43.7 per cent for the above 
changes in loading, respectively. That is, to do the 
same overall job, the power-plant size can be reduced, 
not by the above percentages but by much larger 
ratios, since there will be a cumulative effect with the 
catapult and structure which will reduce the growth 
factor and, thereby, lower the combat weight. The 
above percentages would apply only to the size of the 
engine if the combat weight were constant. Again, 
we find the spiral that can affect our overall designs 


either unfavorably or favorably if this fact is properly 
understood and applied. 

Naturally, if the smaller engine that might result 
from the above reversal of the logarithmic spiral of 
expansion has a higher specific weight than the larger 
one, some of the advantages shown above will be lost. 
Reference 2 provides a thorough study pertinent to this 
point. Data from this report were used in plotting 
Fig. 10, which shows engine specific weight plotted 
against static sea level thrust, no augmentation. 
Numbered points apply to specific axial-flow turbojet 
engines now installed in Naval aircraft. Therefore, 
the abscissas and ordinates are unidentified for security 
reasons. It will be noted that all engines except No. 
4 show exactly the same general trend as the curve 
obtained from reference 2. Furthermore, the manu- 
facturers of certain of these engines are already quoting 
increases in thrust which will be obtained after further 
development. The primed numbers apply to these 
advanced ratings. These points lie practically upon 
the curve as calculated from the British report. This 
would lead one to believe that the other American 
engines could be improved similarly by intensive de- 
velopment effort to agree with the calculated data or 


at least to follow the general trend with size. From 
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these data, then, we have another factor entering into 
our spiral—favorable if weight is reduced and unfavor 
able if it is increased. It must be realized, of course, 
that afterburning, with the consequent large in 
crease in thrust, will materially affect any absolute 
values obtained for bare engines, but the trends 
should be unaffected. Also, the lapse rates with 
altitude and speed may be different for the series of 
jets shown, but there is no reason why, in further 
development, any deficiencies in these respects, if 
existent, cannot be corrected in the smaller engines. 
It is possible also that further reductions can be made 
in the engine specific weight by the following: (a) 
improved materials, (b) elimination of excessive gear 
box weight that now results from multiple large power 
take-offs, (c) improved aerodynamics, and (d) con 
tinued development of existing engines to operate on a 
more favorable point on the “learning curve.” 


It is also possible that further reductions in W,,/ IV’, 
can be effected by using two small jets in place of one 
larger one. Extreme care will be required in the 
design, however, if the gain due to the lower weight of 
the two is not to be lost in greater installation weight 
and drag. Studies made in the preparation of this 
paper of single- and twin-engined turbojet aircraft 
have shown that any jet engine can be installed for 


about 5 Ibs. per 100 Ibs. of thrust. 
line of Fig. 10 is greater than 0.05, so it becomes evident 
that two smaller engines after installation—again let 
us emphasize carefully done—can provide a lighter 
power-plant weight than one larger unit. This is 
true even though some errors in weight accounting 


were made in the weight reports investigated to obtain | 


the above value of 0.05. 
may have listed some weights, rightly chargeable to 


The slope of the i 


That is, different contractors 


to 
the c 


too si 


comp 


the power-plant installation, with the fuselage or | 


wing, so that the weight statements did not reflect the 
true picture. However, the reduction in 


specific | 


weight with size is more than enough to compensate | 


for such discrepancies. 


FUEL AND TANKAGE WEIGHT RATIO 


The analysis of the fuel and tankage ratio is com 
plicated by the use of combat radius instead of range. 
In general, quite a large amount of fuel must be pro 
vided for warmup, take-off, climb, combat, and 
rendezvous before the aircraft starts to go any place. 
Since nearly all these operations occur at either full 
military or full-combat power and are a function of 
time not of distance, it appears desirable to group the 
requirements for fuel to cover the warmup, take-off, 


and climb together; then consider another quantity 
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FIGURE 9a 
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aig to cover combat operations and a final allowance for l _ A2Cp, AM me... 6 (12) 
ic | the cruise and rendezvous. This may be somewhat Mer(L/D)cr wd RM 
ae too simplified, but any further breakdown becomes too 
aisles complicated for ease of handling. Let Figs. lla, |lb, and lle are derived from Figs. Sa, Sb, 
slhitie | (We/W)no. = Kurot/(L/D)xo (9) and Se for the three aircraft types according to Eq. 
le to | (12). Then, with the value of cer known, the cruising 
si i ins KiB: (10) fuel to cruising weight ratio can be determined at any 
t the combat radius. 
ecific (Wr/Wcruise = NecorC.R. Mer(L/Dycr (11) It is again evident that high corrected wing loading 
isate is favorable in reducing the ratio 1/|(/D)M/|. This is 
where true for each of the three designs studied at all ratios 
pees = specific fuel consumption at take-off of surface to wing area. Therefore, from Eq. (11), the 
" = specific fuel consumption at combat tuel required to cruise will decrease as the corrected 
= be = specific fuel consumption at cruise wing loading increases, everything else being equal. 
of and dink Also, since the L/D at M,,,, similarly increases with 
pro of w/6, the fuel requirements for combat also will de- 
and (L D)+.o. = lift drag ratio at climb and take-off crease according to Eq. (10). That is, it appears that 
an (L/D), = lift drag ratio at combat, see Fig. 8 at any desired cruising or high speed the fuel consump- 
full (L/D)ce = lift drag ratio at cruise tion will be reduced by an increase in w/6. The engine 
ie ik CR. = combat radius, nautical miles specific fuel consumption is dependent upon the engine 
> the design and the speed, so that this factor does not enter 
e-off. The reciprocal of the denominator of Eq. (11) is except to fix the absolute value of the total ratio 
ntits obtained if Eq. (8) is divided by thus: Wr We. 
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Returning to reference 2, it appears that as the engine 
size is reduced the turbojet S.F.C. will be increased, 
both at cruising and high speeds. This fact is due to 
the lower Reynolds Numbers of the compressor and 
turbine blading. Fig. 12 has been calculated from this 
reference for the static sea le¥el case, and again points 
are shown, for a group of specific engines, numbered 
the same as for Fig. 10. Points 4’ and 6’ apply to 
the advance ratings of engines 4 and 6. It is notable 
that these two points lie on a line substantially parallel 
to the British curve, although about 6 per cent higher. 
This difference may reflect the margin required by the 
engine manufacture for guarantee purposes. The 
important point, however, is that the trend of S.F.C. 
with size as calculated from reference 2 seems to be 
correct. Therefore, the use of smaller engines will in 
crease the fuel-tankage ratio required for any design 
problem at both high and cruising speeds. Whether this 
effect will be great enough to outweigh the favorable re 
duction in engine weight and decrease in size will depend 
upon the combat radius and the total time at full 
power. If, however, two smaller engines are used in 
place of one larger unit, the ability to loiter at low 


altitude on one engine will, in all probability, more than 
compensate for the higher S.F.C. for the smaller units. 

Improvements in the fuel-tankage ratio may be 
expected from the following: (a) improved engine aero- 
dynamics, (b) improved combustion, (c) elimination of 
self sealing tanks, and (d) continued development of 
existing engines. 

It is not impossible that values nearer to the British 
curve can be anticipated. The curves of Figs. 10 and 
12 should be considered as goals for the American engine 
designers. 


THe MILITARY LOAD 


The preceding sections of this paper have provided 
data from which the structural, power-plant, and fuel 
percentages can be estimated. The percentage allow- 
able for the military load, IV, is the quantity remaining 
after subtracting the sum of the above percentages 
from unity. The growth factor is the reciprocal oi 
this remainder. No discussion will be given as to 
what can be done to reduce the value of Wz, since this 
is not the problem; rather, we must find what must 
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FIGURE 9c 
L/D VS. MACH NUMBER- SUPERSONIC FIGHTER 
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— | be done and then seek ways and means to do it. As FIGURE IO 
will be seen from the example to follow, the military TRENDS IN ENGINE SPECIFIC WEIGHT VERSUS THRUST 
: POINTS- 
han load is not a completely independent variable to be 
lits. | specified by a committee of experts with no knowledge | | T 
be | of aircraft design; rather, it has a fixed and invariable | | | | | 
ero maximum dependent upon the performance required 4 
n of and upon the carrier and its catapult. This maximum ef 
t ol can be increased only if the performance is reduced or vl 
the characteristics of the catapult improved. o 5 
tish | Using the data already presented, an example will & 
and } be worked out to demonstrate the truth of the above #3 
vine | statements. Let 
Mmar. = 1.2 at 35,500 ft. 
K = 4X 10" in Eq. 4 INCREASING ——> 
; STATIC SEA LEVEL THRUST-DRY 
Ciro. = 1.10 
7.0./We = 1.20 + 0.05, to account for instailation plus heavier 
fuel | C.R. = 400 nautical miles tailpipe, nozzle, fuel system, etc. 
low- Assumptions: Nonafterburning engines—thrust. Calculations, not repeated here, give: 
ning (35,500 ft., J = 1.2) = '/, thrust at sea level static, Wr/We for 400 nautical miles, 0.205; one nonafter- 
ages pb, from Fig. 10, ¢ from Fig. 12, and p = p, + 0.05 to burning engine 
lof account for installation. Wr/We for 400 nautical miles, 0.241; one after- 
s to | A fterburning engines—thrust (35,500 ft., 17 = 1.2) = burning engine 
this | thrust at sea level static, p, from Fig. 10, c from Fig. lVr/We for 400 nautical miles, 0.194; two nonafter- 


must 12 increased 3 per cent for tailpipe losses, and p = burning engines of 1/2 size 
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Four take-off weights are chosen and Table 1 is 


filled in using data from Eq. 4, and Figs. 5 and 9c. 
Each weight corresponds roughly to a value of S,/S, 


given on the latter graph. 


The values of W, from this table are plotted on Fig. 
3 with one additional point for the 10,000-Ib. airplane. 
For this value it was assumed that the airplane would 
be small enough so that the wing folding mechanism 
and the hydraulic control system could be eliminated. 
A 3 per cent saving in IV,/1V, was assumed for this 
improvement. 


Since this analysis assumed the calculated specific 
weight and specific fuel consumption curves of Figs. 
\0 and 12, the results must be considered greatly 
until such time as American engines are 
available which equal or exceed the 
indicated by those data. A realistic analysis 
would increase p, and c by about 35 and ILS per cent, 
respectively, to represent the average line through 
the points of Figs. 10 and 12. This has been done for the 
analysis from which the dotted lines of Fig. 13 were 
plotted. These curves may be considered as reflecting 


performances 
more 


the present state of the art determined by current 
turbojet engines, coupled with the best aerodynamic 
and structural design practice. The curves originally 
calculated and represented by the solid lines must be 
considered goals that we should all strive to attain. 
Similarly, the curves of Figs. 10 and 12 are goals for 
the engine industry. The first will be extremely dif- 
ficult or impossible to attain unless the second is also 
obtained. 


Fig. 14 shows the growth factor plotted against the 
take-off weight. These values are the reciprocals of 
the W,/W< ratios previously calculated. 

Although both Figs. 13 and 14 show that more mili- 
tary load can be carried with afterburning engines and 
would, therefore, be better for the particular problem 
considered, a consideration of performance require- 
ments at other altitudes where the afterburners were 
not assumed to operate might lead to the choice of the 
simple engines. The rate of climb, ceiling, and speeds 
at lower altitudes would be far better for both the 
single and twin nonafterburning installations. Far 
better overall aircraft would be obtained by reducing 
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the value of W, so that afterburners could be eliminated 
without excessive aircraft size. 

It is believed strongly that the military load can be 
reduced to the values necessary to allow the perform 
ance indicated on Fig. 13 with light and simple fighters, 
where suitable power plants are available. 
to be employed might be: 

(1) Design of complete electronic systems rather 
than a series of units with duplicate power supplies, 
computers, etc., and the elimination of large, heavy 
connecting cables. 


The means 
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(2) Realistic operational evaluation of the arma 
iment specified, particularly the number of rounds of 


almmunition. 


(5) Elimination of all duplicate hydraulic systems. 
If such systems are unreliable, improve them. Do 
not duplicate an error. 


(4) Study all requirements for luxury or comfort 
items, making certain that the combat effectiveness 
of the airplane-pilot team is improved by their reten 
tions. 


(5) 
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THE AIRPLANE 

(5) Examine every item specified and every detail 
specification in the light of the cost in overall weight 
incident to its inclusion. That is, educate the people 
who insist on including items that cause our military 
become Enlightened common 
sense is a very valuable asset to any program such as 


loads to excessive. 
this. 


(6) Give our air-frame contractors greater re- 
sponsibility in the control of equipment items and 
remove them from the Government Furnished Equip- 


ment categories. 


CONCLUSION 


(1) For aircraft to be launched from a given cata- 
pult, the military load is not an arbitrary quantity to 
be specified at will along with the performance required 
to ensure combat effectiveness; rather, there is a 
limiting value of W, which cannot be exceeded without 
sacrificing performance. Increasing take-off weight to 
provide greater military load beyond an optimum point 
will result in either a loss in load or a decrease in per- 
formance. Stated another way, a point is reached, 
as the take-off weight increases, at which the returns 
in terms of W, become zero and then become negative. 
Even in the region where increasing gross weight per- 
mits an increasing load, the gains are slow with respect 
to the gross weight. For afterburning single engines 
the best value noted is 750 lbs. per 10,000 Ibs. of in- 
creased gross weight; for twin nonafterburning engines, 
it is 340 Ibs. per 10,000 Ibs. 

(II) In general the outlook for high-performance 
aircraft at moderate weight is substantially brighter 
than even a few months ago. But to achieve these 
objectives will require more thoughtful effort on the 
part of all those concerned with aircraft--the air 
frame, the engine, and all other components making 
up the airplane. 

(III) One field in which there is clear evidence of 
potential improvement is that of the power plant. Our 
British friends have shown that engine performance can 
be better than today’s American engines. 
going to let this challenge lie unanswered ? 

(IV) Again, in the engine field, care must be used in 
selecting engine size and augmentation. 

(a) For larger values of military load in aircraft 
operating from a given catapult, a small engine aug- 
mented by an afterburner is superior to a larger un- 
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augmented engine. The value of military load at 
which this occurs depends on the state of the art of 
catapult, air-frame, and engine design; furthermore, 


the result also depends on the flight problem. 


(b) For more moderate values of military load, a 
twin-engined airplane of 10,000 Ibs. is essentially equal 
to a 20,000-Ib. similar design, in terms of military load 
carried. 


(c) The twin-engined designs approximate an 
average between the single units with and without 
afterburning. This, of course, is only true if the in- 
crease in drag caused by such an installation is zero 
or small in magnitude. However, considerations of 
altitude flexibility in performance, with greater ceiling, 
indicates that strong consideration should be given to 
such designs, and every effort should be exerted to 
reduce the military load to such a level that all these 
gains in performance become attainable. 
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Economic Aspects of the 


Supersonic fet Transport 


ROBERT E. HAGE* and RICHARD D. FITZSIMMONS* 
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SUMMARY 


Looking a decade into the future, we will no doubt find th« 
commercial transport passenger crossing the country in approxi 
mately 4 hours. Man’s ever present quest to conquer time and 
distance, however, means that he will not be content with spend 
ing 4 hours flying coast to coast if there is a way of doing it 
in 2 hours. The purpose of this paper is to extrapolate beyond 
the high-subsonic-speed aircraft of the next decade and postu 
late about the economics of a supersonic commercial transport 


INTRODUCTION 


THE PASSENGER'S POINT OF VIEW, all increase 
in speed is desired, provided standards of economy, 
comfort, reliability, and safety are not compromised. 
In previous discussions of commercial jet transports, 
a good case has been presented for the subsonic turbojet 
transport.t In this reference it is pointed out that the 
direct operating costs of a jet transport are comparable 
to those of a piston-engined transport, provided that the 
operating range is kept below 2,000 miles. The design 
goal of the aircraft designer for military aircraft has 
usually been, in order of preference, more speed, more 
range, and more pay load. Asa result of these general 
requirements, military aircraft have pushed in speed 
beyond the sonic barrier with some compromise in 
range, pay load, and altitude operations. It is of 
interest, then, at this point, to speculate about thesuper 
sonic commercial transport and to investigate the com- 
promises on range and direct operating costs as speed 
increases. To study this problem, it is now in order 
to examine the airplane design parameters that affect 
range, particularly in the supersonic speed region and 
determine the weight and direct operating costs of 
typical supersonic jet transports. 


DESIGN PARAMETERS 


In Fig. | is presented a postulated variation in lift to 
drag ratio with increasing Mach Number. In examin 
ing the airplane range equation contained in Fig. |, 
it is noted that lift to drag ratio, L/D, is an important 
variable. The maximum lift to drag ratio at supersonic 
speed postulated for airplanes in this time period is 
approximately 1'/, of that available for a subsonic 
turbojet transport. Unless the remaining variables in 
the range equation are more favorably inclined as 

* Preliminary Design Department. 
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speed increases, the range of a supersonic commercial 
transport would be seriously reduced. 

To examine the second variable in the range equation, 
propulsive efficiency divided by brake specific fuel 
consumption, /c, it is necessary first to compare pos 
tulated power-plant the rocket, 
ram-jet, and turbojet. Inasmuch as the supersonic 
speed region is of primary importance in this discussion, 
propeller-driven power plants are eliminated as possible 
competitors. 


characteristics of 


Ii, in the future, an efficient supersonic 
propeller can be operated, then further study may be 
justified for this method of propulsion. An examina 
tion of the thrust coefficient capabilities of the major 
power-plant plotted against Mach 
Number in Fig. 2 indicates no apparent superiority 


competitors as 


of any one power plant for the complete supersonic 
speed region. The turbojet without afterburner is 


least attractive from a thrust coefficient standpoint. | 


In Fig. 3 the thrust specific fuelconsumption characteris 
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tics of these power plants are compared. It appears from 
this comparison that the rocket can now be eliminated 
as a serious contender because of its tremendous fuel 
requirements. By dividing the speed by thrust specific 
fuel consumption, the propulsion parameter, n/c, is 
obtained and plotted against Mach Number in Fig. 
}. In this comparsion, it is noticed again that the rocket 
cannot compete and that the choice of power plants 
is now among the turbojet, turbojet with afterburner, 
and ram-jet. A complete comparison of power plants 
must also include a comparison of specific engine weight, 
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as illustrated in Fig. 5 for a particular operating alti 
tude. 

Starting from these airplane and power-plant data 
and using as a base point a subsonic turbojet transport 
as developed in reference 1, new values of weight ratio 
(take-off weight to landing weight) are calculated for 
each different type of airplane-engine combination for 
various values of Mach Number. Airplane gross 
weights are then computed for different values of range. 
From several hypothetical designs, the curves of air 
plane gross weight plotted against range can be drawn 
as presented in Fig. 6. 

Because of particular operation conditions and a lack 
of basic design data at very high supersonic speeds, 
certain limitations are imposed within the scope of this 
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study. A maximum operating altitude of 40,000 to 
45,000 ft. is chosen to avoid the controversial aspects 
of passenger safety due to an explosive decompression, 
A maximum operating Mach Number of 2 is selected to 
avoid speculating on the adverse structural weight 
requirements due to the rapid strength to weight de 
terioration at very high temperatures. Wing loadings 
are used consistent with conventional take-off and land 
ing procedures for a 6,000-ft. field. It should be noted 
that the available cruise lift to drag ratio is lower than 
the maximum lift to drag ratio indicated in Fig. | 
because limitations. All ram-jet aircrait 
considered employ auxiliary power plants for take-off 
and low-speed operation. 


of these 


OPERATING Costs 


The direct operating costs of this family of commercial 
transports are computed according to existing A.T.A. 
formulas modified for the new power plants where re 
quired. Block speeds for various values of cruise 
Mach Numbers are computed also in a conventional 
The 
direct operating cost data are presented in Fig. 8 for 
the three most favorable airplane-engine combinations 
for various values of Mach Number, gross weight, and 
range. At a Mach Number of 2, the ram-jet is the 
best power plant selection but, even at best, is consider 
ably more costly than the subsonic transport and is 
limited to an operating range of less than 1,000 miles. 


manner and plotted against range in Fig. 7. 
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At a Mach Number of 1.3, the turbojet-power-plant 
transport either with or without an afterburner is the 
cheapest airplane to operate but is still more expensive 
than a subsonic turbojet design. The subsonic turbo- 
jet transport for a cruise Mach Number of 0.9 has a 
direct operating cost comparable to current propeller- 
driven transports below an operating range of 2,000 
miles and could be used up to range values between 
3,000 and 4,000 miles with only a slight increase in 
cost. It is important to note that the direct operating 
costs of this family of transports increase as the speed 
increases and that the supersonic designs are extremely 
limited with respect to operating range capabilities. 
Also, an examination of Fig. 7 indicates that the block 
speeds available for very short ranges, consistent with 
the operational range capabilities of these supersonic 
transports, are much lower than the cruise-speed 
capabilities. In other words, the high cruise-speed 
capability is inconsistent with the short-range capa- 
bility. 


CONCLUSIONS 


Before closing the door to supersonic commercial 
transports, it is perhaps necessary to take one additional 
step in an economic comparison. By assuming a given 
amount of passenger traffic per year, a constant pay 
load, and a constant utilization per day, the numbers 
and purchase price of each type of transport can be 
calculated. This results in the air-line investment in 
terms of flving equipment required for a given amount 
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of business over a given period of time. By assuming 
a constant value of indirect operating costs for all types 
of airplanes and adding these to the direct operating 
costs obtained from Fig. 8, total operating costs are 
calculated and subtracted from the income obtained 
from the assumed passenger miles of traffic. This 
profit, when divided by the air-line investment, results 
in a per cent return on investment and is presented in 
Fig. 9 for the same variables shown in Fig. 8. An 
examination of these data alleviates in a small manner 
the undesirable economic trend as Mach Number in- 
creases as previously shown in Fig.8. However, within 
the scope of operating conditions considered in this 
study, no reasonable economic case can be made for 
the supersonic commercial transport. 


Instead of leaving the reader with the concept that 
the supersonic transport is completely untenable be- 
cause of high operating costs, it is suggested in conclu- 
sion that the door may be reopened in a time period 
30 to 40 years hence if some of the particular operational 
limitations imposedin this study are removed. For 
example, rather unconventional take-off and landing 
procedures, when applied to a ram-jet transport that 
cruises at nearly double the operational altitude and 
speeds considered in this analysis, may result in a com- 
mercial transport that could operate at medium ranges 
It is 
impossible, however, at this point to speculate on the 
reliability, comfort, and safety aspects of this Buck 
Rogers transport of the twenty-first century. 


at costs approaching the subsonic jet transport. 
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The Application of Jet Propulsion to Helicopters 


R. W. FALCONER* 
McDonnell Aircraft Corporation 


INTRODUCTION 


| ew APPLICATION OF JET PROPULSION to helicopters 
has undergone study and development in this 
country for only the last 7 years. The goal of those 
who aspire to apply jet propulsion is the time-honored 
aviation adage of less weight, greater pay load, and 
higher speed. Unlike fixed-wing aircraft, helicopters 
have not enjoyed the decades of development with 
reciprocating engines, and ascension to the jet propul 
sion field includes problems that might have otherwise 
been solved by earlier development. However, the 
jet engine has tremendously advanced the aviation 
industry, and it is only proper that helicopter develop 
ment take complete advantage of the proved jet pro 
pulsion systems. 

This paper will endeavor to present the outstanding 
features and specific applications of both tried and un 
tried jet propulsion systems as applied to helicopters. 
The aerodynamic features of the helicopter, which may 
be dictated in part by the particular applications, 
have been considered only insofar as to stay within 
practical limits of dise loading, rotor solidity, blade-tip 
speeds, and profile drag. Since the performance 
curves included in this paper were taken from both 
empirical data and unproved calculated data, the future 
designers should exercise caution in using specific 
values from this presentation. The graphic illustra 
tions have been selected to establish the relative merits 
of jet propulsion as applied to helicopters. By going 
slightly beyond the distinct helicopter classification, 
it will become apparent that jet propulsion becomes 
even more attractive when applied to a machine that 
uses separate propulsion systems for vertical and high 
speed horizontal flight. 

A few of the tried and untried jet propulsion systems 
for helicopters are illustrated in the following figures. 
Fig. | shows two propulsion systems, both of which 
have been used successfully on helicopters. The 
raim-jet or pulse-jet engine is attached at the rotor 
blade tip, and only fuel and ignition lines are required 
for operation. Individual performance characteristics 
will be given further scrutiny. Fig. 2 illustrates a 
rotor-blade tip-section with a turbojet engine installed. 
A brief discussion of this system is included in the text. 
Figs. 3, 4, and 5 illustrate the pressure-jet at the blade 
tip with various means of supplying compressed air to 
the jets. Fig. 3 shows a pressure-jet system consisting 
of a reciprocating engine and centrifugal (or axial-flow) 
compressor, with the compressed air being taken through 
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the rotor hub and out the blades to the tip jets. 
| illustrates the use of compressor bleed air from a cou 
ventional turbojet. Fig. 5 shows the relatively un- 


developed ducted-fan type of gas turbine supplying the 


compressed air to the pressure-jet. Specific perform 
ance of each propulsion system is necessary to determine 


its proper application. 


RAM-JET PROPULSION SYSTEM 


The general ram-jet characteristics, as shown in Fig. 
(}, describe the basic performance as applied to the 
blade tip of the helicopter rotor. As may be seen, the 
specific fuel consumption is the critical item for accept- 
able helicopter performance and has been the primary 
target of development programs. As shown on the plot 
of available thrust per unit area versus tip speed, the 
ram-jet produces most effectively at the greatest aero 
dynamically permissible rotor-blade-tip speed, and, to 
compete with other propulsion systems, this criterion 
of high tip speed is mandatory. The high tip speed 


will help determine the aerodynamic design of the 
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Fic. 2. Turbojet engine installed in the rotor blade tip. 
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Fic. 3. Helicopter with reciprocating engine, compressor, and 
pressure-jet tip burners. 
4t <> qt @) 
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Fic. 4. Helicopter with turbojet engine, compressor air bleed, 
and pressure-jet tip burners. 
~ 
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Fic. 5. Helicopter with ducted-fan jet engine, secondary air 


bleed, and pressure-jet tip burners. 


rotor and the final ram-jet helicopter performance. 
Generally speaking, the rotor with high tip speed is 
less efficient for helicopter hovering operation, but, by 
reducing the onset of retreating blade stall, it increases 
the permissible maximum forward flight speed. 

The ultimate performance of the subsonic ram-jet 
is essentially limited by low pressure ratio created by the 
pressure recovery at the design blade-tip speed. The 
inherently low pressure ratio and subsequently high 
specific fuel consumption have restricted the competi- 
tive range of this power plant as applied to helicopters 
and restricted its application to helicopters having 
comparatively short periods of operation. 

In addition to the characteristics illustrated, the 
simplicity of the ram-jet and the corresponding low 
weight are valuable assets to rotor-blade-tip applica- 
tion. The absence of moving parts is inducive to pro- 
longed engine life, and, for production purposes, the 
number of separate engine parts may be reduced to a 
minimum. Some conditions experienced in ram-jet 
application are not advantageous, because, in _heli- 
copter forward flight, the ram-jet must operate at 
various yaw and pitch angles and air speeds with a 
consequent penalty in thrust and fuel consumption. 
The decrease in available thrust with changes in pitch 
has been observed to be as great as shown in Fig. 7. 
The decrease in available thrust in the example was 
due to the increase in drag, indicating that the internal 
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performance was not.affected. The effect illustrated 
may become quite detrimental but may be solved by 
placing the ram-jet on a swivel connector. Attaching 
the ram-jet at a negative angle of incidence with respect 
to the blade is a satisfactory solution for powered flight 
but is extremely detrimental during autorotation. 
An additional problem that has received only a mini- 
mum of study is the uneven distribution of fuel and air 
due to the centrifugal force field. It is suspected that 
this may cause an additional penalty in thrust and fuel 
consumption. Also, the centrifugal g field is capable of 
distorting the physical shape of a thin-walled ram-jet 
in such a manner as to appreciably reduce the design 
performance. Ram-jet design is first determined by 
theoretical calculation, and the ensuing development 
program results in the refinements of flameholder, areas, 
length, fuel injection, and ignition. It is constantly 
essential to design for the centrifugal forces; con- 
sequently, the strength properties of alloy steels at 
elevated temperatures are a major factor in determining 
the final weight. As in any other engine, factors of 
safety and engine life enter into the design criteria. 
Detailed design of parts such as relatively small integral 
ignition systems, fuel-cooled flameholders, fuel pre- 
heaters, fuel injection systems, and tension skin load- 
carrying structure are necessary to build a reliable 
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ram-jet rigidly attached at zero 
angle of incidence. 
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power plant of minimum weight. The final design is, 
by aircraft engine standards, relatively simple and 
readily adaptable to production. 


PULSE-JET PROPULSION SYSTEM 


A second type of jet propulsion, developed by 
German engineers and scientists and applicable to heli 
copters, is the pulse-jet or reso-jet with performance 
characteristics as shown in Fig. 8. The pulse-jet is 
essentially a low-speed propulsion unit that, in contrast 
to ram-jet application, would obligate the helicopter 
rotor designer to provide the most practical low-tip- 
speed rotor. The optimum pulse-jet specific fuel con- 
sumption (in its practical range) is lower than that of 
the ram-jet, and the increased thrust per unit cross 
sectional area adds further advantage. The decrease 
in specific fuel consumption is due to the constant vol- 
ume combustion cycle, although a lower pressure re 
covery is experienced here than in the ram-jet. 

Although the pulse jet is within a reasonable weight 
category, the moving parts (reeds) are subject to rapid 
deterioration, and engine endurance is limited. Reed 
life in excess of 50 hours has been quoted and, even if 
possible, would appreciably influence pulse-jet prac- 
ticality. The pulse-jet is also required to function 
reliably with changing pitch and yaw angles and varying 
air speed. The probable reduced tip speed lowers the 


centrifugal loading and lessens the possibility of uneven 
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distribution of fuel and air within the pulse-jet. The 
advantage of the lower centrifugal field is, however, 
somewhat nullified by the additional length required 
by the pulse-jet. A major disadvantage of the pulse- 
jet is that it is generally conceded to have a higher 
noise level at a given thrust output than any other form 
of jet. 


TURBOJET PROPULSION SYSTEM 


Application of the turbojet engine to the helicopter 
is problematical at this time. Extremely large helicop- 
ters of the order of 50 tons gross weight may eventu 
ally use turbojet engines mounted in the rotor-blade 
tip. The specific fuel consumption is quite reasonable, 
but the weight and large cross-sectional area require 
large and highly stressed blades. Since the turbojet 
has rotating parts, the gyroscopic moments imposed on 
the rotor blades would be large and would possibly 
introduce unsatisfactory flying characteristics. The 
bearings of the turbojet would be required to with 
stand either excessive thrust or side loads unless the 
centrifugal loads were reduced by using extremely large 
diameter rotors. At the present stage of helicopter 
development, the turbojet engine is not particularly 
applicable. The installation with the turbojet in the 
fuselage has been included in the next section. 


PRESSURE-JET PROPULSION SYSTEM 


The fourth type of reaction jet located at the blade 
tip, known as the pressure-jet, uses compressed air 
ducted through the rotor hub and blades to the tip 
burner or nozzle. Three of the possibilities were illus 
trated in Figs. 3-5. 


The compressed air ducted to the blade tip may be 
used for combustion or may be simply exhausted 
through a nozzle providing the jet thrust. The ex 
haust from turbojet engines, which is frequently a 
pressure ratio of the order of 2, may be transferred to 
the rotor-blade tip and exhausted. Exhaust tempera 
tures of even 1,000°F. would impose severe structural 
problems in the rotor blades and would eliminate the 
use of aluminum and adhesives for fabrication. The 
ducted fan engine, which could combine the secondary 
fan air with the exhaust air, would probably give 
satisfactory air temperatures; however, the pressure 
ratios are low for such engines in their present stages of 
development. The present trend of pressure-jet ap 
plication to helicopters is to use the proved axial-flow 
or centrifugal compressor driven by reciprocating or gas- 
turbine engines. The compressed air is used for com- 
bustion as the increase in thrust is necessary to make 
such a helicopter competitive with conventional heli 
copters. 


The fuel-burning pressure-jet will have basic per 
formance characteristics that depend largely upon 
the pressure of compressed air and the final combustion 
temperature. The approximate characteristics of a 
pressure-jet operating at a compressed air pressure ratio 
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APPLICATION OF JET 
of 3 and combustion temperature of 3,500°F. is illus- 
trated in Fig. 9. It is obvious that the increased pres- 
sure ratio (assuming comparable combustion tempera- 
tures of the ram-jet and pulse-jet) has decreased the 
specific fuel consumption to a fraction of that given by 
ram- or pulse-jet engines. 


A further reduction in specific fuel consumption is 
possible by using compressed air of greater pressure 
ratios. There is a practical limit of pressure ratios 
beyond which the increased weight of compressor and 
power plant will overcome the advantages of reduced 
specific fuel consumption, and such a limit is believed 
to be at pressure ratios of the order of 4. 


The second advantage of high thrust per unit of cross- 
sectional burner area provides concentrated power at 
the blade tip with little penalty of size and weight. 
The low weight results in correspondingly fewer 
structural problems, and the reduced size gives reduced 
profile drag, which is particularly desirable for satis- 
factory autorotation properties. The curve of thrust 
per unit area versus rotor-tip speed (Fig. 9) indicates 
that the thrust is essentially independent of tip speed, 
so that, in contrast to the ram- and pulse-jet, the design 
tip speed of the rotor need not be dictated by the tip 
jet. Further advantages of the pressure-jet configura- 
tion include no internal losses during autorotation if 
the air duct is closed and no adverse effects on the 
internal burning due to pitch and yaw angles. 


There is no apparent limitation on the size helicopter 
that may be powered by pressure-jets. The pressure- 
jet thrust required is a function of the diameter squared 
as the rotor size is increased. The duct area through 
the blade available for compressed air also increases 
as the diameter squared. Therefore, if comparable 
pressure ratios, jet velocities, tip velocities, and com- 
bustion temperatures are assumed, the pressure-jet 
is capable of supplying power for rotors of the foresee- 
able practical sizes. The limitations on the size of 
practical pressure-jet helicopters are presently the 
compressors and engines available and suitable for 
such purposes. 


At the present stage of development, only the recipro- 
cating or gas-turbine engine is qualified to drive the 
compressor for pressure-jet systems. The turbine- 
driven compressor has lower weight per horsepower, 
and, for the sizes in the 500-horsepower range, the fuel 
consumption is slightly greater than for the compressor 
and reciprocating engine combination. As shown in 
Fig. 10, the pay load and range are both superior for 
the compressor with gas-turbine drive. For engines 
of increasingly greater horsepower, the specific fuel 
consumption becomes more nearly comparable, which 
adds further to the advantages of the gas-turbine 
engine. 


Providing air for pressure-jets by bleeding off the 
compressor of a turbojet engine may serve as an interim 
solution, although a rather inefficient one, if only the 
compressed air and not the thrust is used. 
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engine helicopters. 


COMPARATIVE PERFORMANCE OF JET- AND 
RECIPROCATING- ENGINE HELICOPTERS 


The merit of any helicopter design is ultimately 
judged by what the machine will do for the customer. 
In judging or comparing helicopters, emphasis may be 
placed on one or more performance characteristics 
flight speed, endurance, range, initial cost, operating 
cost, pay load and serviceability. It may be said with 
certainty that either range or pay load or both will be 
prime requisites for helicopter design, and, consequently, 
the jet- and reciprocating-engine helicopters have been 
compared on this basis. The performance curves in 
Fig. 11 were arbitrarily chosen for a helicopter of 
approximately 5,000 Ibs. gross weight. It should be 
clearly understood before examining the curves and 
drawing rigid conclusions that helicopters of greater 
or lesser gross weight will have similar trends but may 
have pronounced changes in the factors of pay load and 
range. However, Fig. 11 does describe the advantages 
and limitations of jet propulsion as applied to heli- 
copters. 

The subsonic ram-jet propulsion system, because of 
its present relatively high fuel consumption, has com- 
paratively limited range. For short-range work, the 
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helicopter. 


great pay load with respect to its total weight is 
creditable. In design, it is probably the utmost in 
simplicity and, with the low cost, would be attractive 
for mass production and expendability. Such a heli 
copter requires little service or few skilled technicians 
in operation. The elimination of the antitorque rotor 
is a progressive achievement that effects more in 
simplification of the helicopter than in weight-saving, 
since directional control rudders are still required. 
There is a saving of approximately the equivalent of 
7 to 8 per cent of the required horsepower that would 
be used by a single-rotor, conventional helicopter. 
Twin-rotor helicopters do not require antitorque 
rotors since the rotors turn in opposite directions, and, 
thus, the torque reaction of each is cancelled. 


The pulse-jet helicopter has slightly greater range 
than the ram-jet due primarily to its reduced specific 
fuel consumption. This engine is about equal in 
simplicity but requires more maintenance than the 
ram-jet. The static thrust characteristic makes this 
engine more convenient for rotor starting and accelera 
tion. Again the antitorque rotor is eliminated, and 
the design has low initial cost, which encourages quan- 
tity production and widens what might otherwise be a 
narrow field of application. 


The application of the pressure-jet to the helicopter 
increases the range appreciably when compared to the 
ram- and pulse-jet; however, for maximum range it 
will not compete with helicopters using shaft-driven 
rotors (Fig. 11). The compressor and reciprocating 
engine (assumed for this comparison) necessary for 
pressure-jet operation and the ducting of compressed 
air to the rotor-blade tips introduce weight and design 
problems different from those associated with ram-jet 
and pulse-jet systems. For this hypothetical helicopter 
of 5,000 Ibs. gross weight, the pay load for short-range 
operation is considerably greater than that for the 
reciprocating-engine helicopter and less than that for 
helicopters with ram- and pulse-jets. For a given size, 
the pressure-jet is capable of applying, at the least, 
five times as much power to the rotor-blade tip as 
either the ram- or pulse-jet and will do this at a frac- 
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tion of the specific fuel consumption. The potential 
applications of such a jet system seem to extend beyond 
the range afforded by either ram-jet or pulse-jet. By 
applying the rotor power at the blade tips, the anti 
torque rotor is again eliminated. The overall compari 
son of the four types of power systems for helicopters 
indicates that, for operation at ranges less than 75 
miles, the jet engine is feasible for helicopters in the 
5,000-Ib. gross weight class. If it were the purpose 
of this paper to really sell the idea of jet propulsion for 
helicopters, the relative performance, as shown in 
Fig. 11, would have been for helicopters of 15 to 20 
tons gross weight. Generally speaking, the pay load 
of the pressure-jet helicopter for short-range operation 
will be considerably greater as the gross weight in 
creases. 
For the ram-jet and _ pulse-jet 
a gross weight of the order of 20 tons, the required 
engine performance would necessitate propulsion units 
of impractical size or number. 


helicopters with 


The reciprocating en- 
gine with gear transmission, as used today, increases 
in weight at least in direct proportion, if not in greater 
proportion, to the gross weight. Therefore, the per 
formance curves of Fig. 11 will spread for helicopters 
of increased gross weight, and the pressure-jet helicopter 
will become particularly advantageous for such uses 
as short-haul cargo transportation, 
bridges and dams, and ‘ 


construction of 
ship to shore” transportation. 
The ram-jet- and pulse-jet-powered helicopters are at- 
tractive where short-range operation and low initial 
cost are the prime considerations. The reciprocating 
engine will continue to serve as a reliable and efficient 
power installation for long-range helicopters of con- 
temporary size and gross weight. 


JET PROPULSION FOR PART-TIME OPERATION 


It seems appropriate to extend the scope of this 
paper to include a discussion of the application of jet 
propulsion to the part-time power operation of rotors. 

It is well known from autogyro experience that an 
autorotating rotor will serve as a lifting means as the 
fixed wing serves the airplane. Helicopter forward 
flight speed is frequently limited by the retreating blade 
stall--a characteristic aggravated by the use of the 
rotor for providing forward thrust. The forward 
flight speed of the helicopter may be appreciably ex- 
tended by the temporary application of jet propulsion to 
the rotor for take-off, climb, and landing, in combina- 
tion with an additional means of providing direct thrust 
to the aircraft for cruising flight. 

By examining a typical power-required curve for a 
rotary-wing aircraft of this type, it may be seen that a 
power-available curve of similar contour would result 
in economical operation (Fig. 12). The power-avail- 
able curve of a reciprocating engine is excessive at 
forward flight speeds, because the hovering and climb 
conditions dictate the power required. It would be 
desirable to provide a power-available curve that more 


nearly parallels the power-required curve. By using 
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APPLICATION OF JET 
the pressure-jet system for hovering and low forward 
speed flight, and then converting to reciprocating- 
engine power and propeller thrust, the power-availa- 
ble curve is “tailored”? to the power-required curve. 
The size of reciprocating engine required is thereby 
reduced from that required for a conventional heli- 
copter of the same gross weight. Since the pressure- 
jet system, as applied to this type of machine, is in 
operation for hovering, climb, and the initial forward 
acceleration only, the total operating time and related 
fuel consumption are held to a minimum. 

Further, part-time use of jet propulsion may be 
applied by using a turbojet engine or ducted-fan jet 
With 
the turbojet engine, the compressed air would be bled 
from the compressor for pressure-jet hovering, climb, 
and low forward speed operation, and jet thrust would 
A similar situation 
exists with the ducted-fan jet engine. Variable exit 
nozzles would be desirable on both the turbojet and 
ducted-fan installations. 


engine rather than the reciprocating engine. 


be used for high-speed flight. 


A rotary-wing aircraft using 
a turbojet or ducted-fan engine would not have idle 
compressors, 
condition. The reciprocating engine, compressor, and 
propeller combination does have either the compressor 
or propeller idle during flight. The penalty of trans- 
porting an idle power-plant component may be lessened 
by the design speed of the aircraft, since the use of 
turbojet thrust for speeds of the order of 200 m.p.h. 
would be less desirable than propeller thrust. The 
ducted-fan jet engine, when fully developed, should 
approach the efficiency of the turbine-driven propeller 


propellers, or gear boxes in any flight 
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system and, as such, might prove to be a particularly 
desirable combination. 


SUMMARY 


Helicopters with rotors driven by jet propulsion 
have been successfully flown for several years. The 
principal types of jet engines used were the ram-jet, 
pulse-jet, and pressure-jet. Profitable use of these 
jet-propelled helicopters is limited to those applica- 
tions where large pay load, short range, and low manu- 
facturing costs are the outstanding requisites. Of the 
three types of jet engines, the pressure-jet has the best 
range with a given pay load, the advantage increasing 
with increased gross weight. The jet-engine heli- 
copter, as known today, does not compete with the 
reciprocating-engine helicopter if extensive range is 
required but must rely on greater pay load and, particu- 
larly for ram- and pulse-jet engines, on simplicity of 
design and fabrication as competitive qualities. 


Jet propulsion, particularly the pressure-jet system, 
as applied to rotary-wing aircraft for part-time opera- 
tion can provide a source of great rotor power during 
hovering, climb, and low-speed forward flight. The 
pressure-jet system will give rotor horsepower that is 
40 to 50 per cent greater than the engine used to drive 
the compressor. Although the compressor is added, 
the conventional gear box is eliminated. The ducted- 
fan engine with variable exit nozzle would conveniently 
provide compressed air for rotor-tip jet thrust or, using 
an autorotating rotor, would provide thrust for forward 
flight. 
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Use of a Low-Density Core Material in 
Aircraft Structures 


RAYMOND J. MOORE* and JOHN M. ELLISON* 
Northrop Aircraft, Inc. 


SUMMARY 


This paper covers the use of a low-density core material in 
aircraft structures. The results of tests run at low temperatur: 
and pressure are given along with the reaction of bonded Styro 
foam structures to high-frequency vibration. The cost and 
weight advantages of this type of structure are covered, and, 
in this regard, a direct comparison is made with interchangeablk 
all-metal structures. 


INTRODUCTION 


KF )R A NUMBER OF YEARS, the skin on aircraft was 
primarily a covering, or fairing, for aerodynamic 
purposes. With the advent of high-speed flight, air 
foils have become thinner. It has become necessary to 
use the skin for structure, as well asfairing. In general, 
this meant that the skin got thicker, more internal 
members were necessary to stabilize the skin for stress 
purposes, and the surfaces became heavier overall. 

In the past decade, with the widespread develop 
ment of avionics, we have experienced an ever in 
creasing percentage of the gross weight being devoted 
to safety and operational electronic gear. This trend, 
necessary though it is, results in only one thing—a 
decrease in pay load. One of the possible means of 
making up this weight deficit lies in reducing basic air 
frame weight without jeopardizing structural integrity. 


STRUCTURAL EFFICIENCY 


The most efficient structure is one where as much of 
the weight as possible is stressed as high as possible. 
The most efficient location for stressed weight is in the 
skin, where the bending forces can be more effectively 
handled. The only other stresses that need be ac 
counted for, other than the shear in the plane of the skin, 
are the shear stresses in the cross-sectional direction, 
both torsionally and longitudinally. To prevent 
buckling, it is necessary to stabilize the skin to carry 
both bending and shear loads. An effective means of 
stabilizing the skins on wing, empennage, and control 
surfaces is through the use of a core material bonded to 
the skins. In addition to stabilizing the skin, the core 
should be as light as possible and still carry all, or 
most of, the cross-sectional shear loads. For pro 
ducibility, the core should be such that it can be easily 
fabricated and bonded. 

In addition to general structural considerations, the 
use of a low-density core design is frequently indicated 
for dynamic and aerodynamic reasons. 
this is a typical thin high-speed control surface that 


* Design Engineer. 


An example of 


must be mass-balanced about its hinge line and still be 
fully contained within the airfoil throughout the full 
control movement. It is obvious that the less the sur- 
face weighs, the easier the problem becomes. 


APPLICATION OF LOW-DENSITY CORES 


With the above thoughts in mind, the Special 
Weapons Division of Northrop Aircraft instigated a 
program aimed at providing a new, economical, light- 
weight structure. Such a structure has been success- 
fully carried through the development stages and is 
now being used extensively on a classified project. In 
addition to control surfaces, structure of this type is 
suitable for leading and trailing edges and secondary 
structure generally. Recent tests indicate a strong 
possibility of use as primary structure in wings and 
stabilizers. Typical examples are shown in Figs. 1 and 
2. Basically, it consists of a foamed polystyrene core, 
sold commercially under the name of Styrofoam, bonded 
to thin sheet-metal skins. Internal members are kept 
to a minimum, being used only where necessary to 
carry concentrated local loads. Concurrently with the 
design program, it was necessary to develop a bonding 
agent that would be satisfactory under all operational 
conditions and, at the same time, be inexpensive and 
simple to apply. Such an adhesive was developed by 
R. Pease, Northrop Process Engineer. 


Styrofoam, a Dow Chemical Company product, is 
a white multicellular plastic foam produced by the ex 
pansion of a polystyrene approximately 40 times. 
Since its shear strength varies from 25 to 45 Ibs. 
per sq.in. for densities from 1.6 to 2.0 Ibs. per cu.- 
ft., it can be seen that it definitely has its structural 
limitations. However, good design can make it go a 
long way into the primary and secondary structural 
fields. Styrofoam can be machined with common 
wood-cutting tools to a surprising degree of accuracy. 
That, together with its low compressive strength, 
makes it ideal for aerodynamic surfaces, since, if the 
core is cut slightly oversize, it can be pressed down to 
the correct size in the bonding process. As far as 
producing a satisfactory bond is concerned, mere con- 
tact pressure at room temperature is all that is required. 


TEST RESULTS 


A series of stringent 10-hour high-frequency vibration 
tests under 25 per cent limit load has shown no ad- 
verse effect on either the core or the bond. Shear 
tests have been run on panels that had first been ex- 
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before failure. The deflection curves and points of 
ultimate failure of these panels, shown in Fig. 5, illus 


trate the consistency of this type of structure. Tests 
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run on the rudder produced similar results and are 
shown by an average curve in Fig. 6. Ultimate failure 
of the test rudders averaged 190 per cent of limit load. 


Economic ASPECTS 


It is in the field of economics that low-density 
sandwich construction of this type comes into its own. 
Because of existing circumstances at Northrop, it was 
possible to make direct replacements of conventional 
assemblies with Styrofoam structures and thus get a 
complete and accurate weight and cost comparison. 
Fig. 3 shows the results found for both fixed secondary 
structure and control surfaces. The costs shown in 
clude tooling amortization over 100 units in each case. 

There are large-scale savings, weightwise as well as 
financial, to be derived from proper utilization of this 
type of structure. The main contributing factors are 
the reduction in the number and gage of detail parts 
and the simplification of final assembly. 


Guest Editorial 


(Concluded 


“We 
construction. 


have an submarine under 
I hope that some of the future carriers 
of the Forrestal class will also be atomic powered. 
And, while we are right on that subject, how quickly 
are you people going to be able to provide us with a 
nuclear-powered airplane ? 


atomic-powered 


“It takes a long time to translate a new idea into a 
new airplane and to get a new airplane into production. 
In round figures, it takes 7 years and costs $75,000,000. 
The same is true of new type of ships and complicated 
weapons of various sorts. Therefore, I am not talking 
about the airplane of tomorrow or next year. The 
ones of which I speak may be just merely a glint in 
the eye of some young scientist or engineer right here 
in this room. Possibly he has sketched something 
roughly on his drawing board, or probably he has just 
filled his first notebook with mathematical calculations. 

“Whatever stage these plans may be in today, it is 
essential that we explore their possibilities thoroughly 
if we are to have continued progress in aeronautics. 
One fleeting idea properly developed could turn out 
to be a most important factor in our national defense 
and in the development of commercial aviation, 
which will come after the peace of the world has been 
made secure. 

“The door is wide open for ideas insofar as guided 


missiles are concerned. In 1945, we had only one 


missile. It was manifestly inferior to the German 
missiles. Today, we are beginning to get operational 


missiles, but there is plenty of room for improvement 
“As compared with piloted aircraft of the highest- 
speed jet variety, the supersonic guided missile is a new 


and much more difficult development problem. This is 


from page 21) 


primarily because the missile has no human pilot to 
feel its troubles and make corrections and to tell the 
designers. 

“To breach this gap of communications with robots, 
it is necessary to have missile engineering design 
thought through and tested very completely. Thus 
we need not only more creative genius in missile de 
sign but also genius in the devising and interpreting of 
design tests. 

“As a nation devoted to respect and protection of 
individual dignity, we oppose the doctrine of the ex 
pendability of the individual. Eight years ago, the 
Japanese Empire launched against us a better guided 
missile than we have yet been able to develop under our 
own ground rules. We reject the kamikaze principle 
and choose rather to devise machinery to perform such 
tasks, and we must stick to our own ground rules and 
principles if we are to win. We cannot hold the lives 
of any of our people cheaply if we are to succeed in the 
establishment of a lasting peace. We cannot sacrifice 
even so many as one of our fighting men on the altar 
of expediency if we are to retain any hope of convincing 
that part of the world now under Communist domina 
tion that the ways of freedom and the ways of democ 
racy are the true way of life. 

“American ingenuity and American production have 
managed to win for us all of our previous wars. Ii 
we expect to be able to repeat that performance at a 
future date, which will certainly be none of our own 
choosing, we cannot afford to rest on our oars. What 
we need to be doing is asking up and down the halls 
of science : 

“Ts there an idea in the house ?”’ 
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Preprints of Annual Summer Meeting Papers Currently Available 
Price Price Price Price 
387 Analysis of Redundant Structures by the 380 New Components for Air-Frame Construc 
Method of Elastic Poles—A. F. Ensrud. $0.35 $0.75 tion—Report of Progress—John 
Faulkner and John H. Alden $0.50 $0.85 
386 The Shock Ignition Engine —Frank F. Rand, 379 Fundamentel Aspects of an Hydraulic 
Jr. 0.35 .75 Type-Powered Flight Contro! System 
Harold M. DeGroff, Ray C. Binder, 
385 Effect of Creep on Column Deflections John G. Truxal, and J. Robert Burnett 0.65 1.00 
T. P. Higgins, Jr. 050 0.85 
378 Liquid-Coupled Regenerators for Turbo- 
props—A. L. London and W. M. Kays 0.50 0.85 
384 Wing-Body Interference Effects on the Tail 
Contribution to the Damping-in-Roll of 377 Structural Analysis of Swept, Low Aspect 
Supersonic Missiles—Haerold F. Stein- Ratio, Multispar Aircraft Wines—Hens 
metz. 0.35 ).75 Schuerch. 0.50 0.85 
383 Slender-Body Theory: Review and Exten- 376 weer Aspects of Dynamic Loeds 06 1.00 
sions—Mac C. Adams and W.R. Sears. 0.65 1.00 65 
375 Theoretical Determination of the Minimum 
381 Cockpit Design and Safety—William | Drag of Airfoils at Supersonic Speeds 
Stieglitz. 0.50 0.85 Robert T. Jones 0.50 0.85 
Other Preprints of Papers Currently Available 
369 Criteria for the Design, Assessment, and 357 On Weak Interaction of Strona Shock and 
Control of Icing Protection Systems Mach Waves Generated Downstream of 
D. Fraser, K. G. Pettit, and E.H. Bowler. 0.35 ).75 the Shock—Boa-Teh Chu $0.65 $1.00 
356 C lat FS el 
367 A Method for Reducing the Analysis of 
Stability Characteristics of a Bell Heli 
Complex Redundant Structures to a 
copter from Theory and Flight Tests 
Routine Procedure—L. B. Wehle, Jr., Se Se 0.35 0.75 
354. An Analysis of the Effect of a Power Boost 
365 The Effect of Nonuniform Surface Tem- System on Wing-Torsion Control Surface 
perature on the Transient Aerodynamic Flutter—Robert H. Barnes 0.35 0.75 
Heating of Thin-Skinned Bodies—A. E. 
Bryson and R. H. Edwards. 0.35 0.75 353 Creep Buckling of Columns—Charles | 
bove. 0.50 0.85 
364 — Pilots Look at Safety—W. W. on _ 352 Cross-Country Soaring Criteria Based on 
Thermal Strength—B. H. Carmicheel 0.35 0.75 
363 Flutter Analysis of Complex Airplanes by 351 Visualization of Flow Fields by Use of a 
Experimental Methods--E. Berkeley Tuft Grid Technique—John D. Bird 0.35 0.75 
Kinnaman. 0.50 0.85 
350 The Effects on Dynamic Lateral Stetil.:y and 
362 Performance Data and Operating Experi- Controllability of Large Artif | Vieria 
ence of a Pressure-Jet Helicopter—Igor tions in the Rotary Stability D =rivat. ses 
B. Bensen. 0.50 ).85 R. O. Schade, O. B. Gates -., and 
J.L. Hassell, Jr 0.50 0.85 
361 Storm and Clear Air Turbulence—An 349 Diffuser Efficiency of Free-Jet Supersonic 
Analysis of the Problem and 4 Search for 
: Wind Tunnels at Variable Test Chamber 
Solution—A. F. Merewether and F. C. sctnamenibeiit te 0.50 0.85 
? er 
White. 35 ure ugo mann 
w 348 Boundary-Layer Studies on a Sailplane 
360 Radomes and Aircraft Design—Ernest W. 0.50 0.85 
Schlieben 0.65 1.00 
347 The Calculations of Spanwise Loadings for 
359 Simplified Laminar Boundary-Layer Calcu Oscillating Airfoils by Lifting-Line Tech 
lations for Bodies of Revolution and for niques—M. A. Dengler and Martin 
Yawed Wings——N. Rott and L. F. Crab Golend. 0.50 0.85 
tree. 0.65 1.00 
346 Reduction of Gun-Gas Explosion Hazard 
358 Design Limitations on Aircraft Antenna in Combat Aireraft—J. J. Horan, J. R 
Systems—J. V. N. Granger. 0.35 0.75 Onderdonk, and E. Witkin. 0.50 0.85 


Preprints should be ordered by number from: 
Preprint Department, Institute of the Aeronautical Sciences 
2 East 64th Street, New York 21, N.Y. 
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Electronic equipment...radar...gun, 
rocket and camera compartments — 
these as well! as aircraft cabins must 
he air conditioned in modern. high 
altitude, high speed planes. 

To meet such specialized cooling 
problems AiResearch offers two 
major types of temperature controls: 
(1) pneumatic: (2) electronic. Each 
has specific advantages. 

Newest development in pneumatic 
temperature control is the AiResearch 
unit shown above. 


Outstanding features are: 

1. Extremely lightweight...under 
2 pounds. 

2. Small size...smaller than a 
man’s fist. 

3. Low first cost — low mainte- 
nance. 

4. Requires no electric power... 
operates on bleed air. 

5. Extremely rapid response. 


This advanced unit is now being used 
successfulty for air temperature 
control on the Super Constellation. 
It is also being employed in auxiliary 


equipment on many types of turbo- 
jet and turbo-prop aiycraft where the 
advantages of pneumatic power can 
be fully utilized. 

Years of experience in the develop- 
ment and manufacture of pneumatic 
equipment for the aircraft industry 
are behind this newest AiResearch 
creation in air temperature control. 


Would you like to work with us? 
Qualified engineers, scientists and skilled 
craftsmen are needed now at AiResearch in 
both Los Angeles and Phoenix. 


AiResearch Manuiacturing Company 


A DIVISION OF THE GARRETT CORPORATION 


LOS ANGELES 45, CALIFORNIA * PHOENIX, ARIZONA 


DESIGNER AND MANUFACTURER OF AIRCRAFT EQUIPMENT IN THESE MAJOR CATEGORIES 


Heot Transfer Equipment 


Electric Actuators 


Gas Turbines Cabin Superchargers = Pneumatic Power Units 


Be 


Electronic Controls Cabin Pressure Controls 


Temperature Controls 
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News of Members (Continued from page 19) 


time was made an A.F.A. Honorary 
Life Member, was cited for his 
achievements in the air-borne radar 
field as an outstanding contribution 
to commercial aviation. A program 
for research and development of air 
borne radar, APS-10, was started at 
American more than 5 years ago and 
was continued for several years. The 
project was dropped for a couple of 
vears because of the expense in 
volved; however, it has since been 
put into operation again. 


>» Douglas Campbell (A.M.), Vice 
President and General Manager, Pan 
American-Grace Airways, Inc., was 
elected Chairman of Traffic Confer 
ence #1, International Air Transport 
Association. Conference #1 is the 
I.A.T.A.’s traffic conference the 
Western Hemisphere. 


> Dr. Luigi Crocco (A.F.), Goddard 
Professor, Guggenheim Jet Propulsion 
Center, Princeton University, was 
appointed to the Advisory Board of 
Reaction Motors, Inc. 


>» C. L. Egtvedt, I.A.S. Fellow and 
Founder Member, Chairman of the 
Board, Boeing Airplane Company, was 
awarded a five-diamond pin symbol 
izing 35 years of service with Boeing 
Airplane Company. The presentation 
was made by William M. Allen, Boe 
ing President. Mr. Egtvedt joined 
the company a few months after it 
had been formed by William E. Boe 
ing. 


>» Frank W. Godsey, Jr. (M.), Man 
ager of the Electronics, X-Ray, and 
Air-Arm Divisions, Westinghouse 
Electric Corporation, was awarded the 
Westinghouse Order of Merit, the 
company’s highest award for dis 
tinguished service, at an informal 
luncheon on June 25. 

» N. E. Halaby, Jr. (M.), who, for 
for the past 3 years, has been engaged 
in assignments with the Department 
of Defense and the Mutual Security 
Agency on North Atlantic Treaty and 
Mutual Security Program matters, 
is now in the office of Frank C. Nash, 
Assistant to the Secretary for Internal 
Security Affairs. Mr. Halaby is serv 
ing as Mr. Nash’s Deputy for Euro 
pean Mutual Security Affairs per- 
taining to the Department of Defense 
and will work with the various ele- 
ments in the Pentagon concerned 
with NATO and the Mutual Security 
Program, the Office of the Director 
for Mutual Security, the Mutual 
Security Agency, and the Depart- 
ment of State. 


>» Dr. Jerome C. Hunsaker, I.A.S. 
Honorary Fellow and Founder Mem 


PROMOTED BY B.0O.A.C. 


Thomas D. R. Carroll (M.) was recently 


named by British Overseas Airways Cor 
poration as Senior Technical Officer (Air 
craft). In this capacity, he is responsible 
for all matters relating to aircraft design and 
for advising the corporation on all design 
problems and specifications. Mr. Carroll, 
who is an Associate Fellow of the Royal 
Aeronautical Society, was formerly Stress 
Officer in B.O.A.C.’s_ Stress 
Section. 


charge o 
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ELECTED PRESIDENT 

William J. Carry (M.) has been elected 
President and a Director of General Labora 
tory Associates, Inc. He was formerly a 
Vice-President of The BG _ Corporation, 
which he joined in 1939. Prior to that 
year, Mr. Carry had been with Fairchild 
Engine and Airplane Corporation and with 
Wright Aeronautical 


ber, retired from the faculty of the 
Massachusetts Institute of Tech 
nology at the end of the 1951-1952 
academic year last July 1. Dr. 
Hunsaker, who was the Head of 
M.1.T.’s Department of Aeronautical 
Engineering from 1933 to 1951, will 


continue his association with M.I1.T. 
as Lecturer in Aeronautical Engineer 
ing. 


> Joseph Marin (M.), Professor of 


Engineering Mechanics and Research 
Professor of Engineering Materials, 
was recently awarded a Fulbright Pro 
fessorship to lecture at the Technolog 
ical Institute at Trondheim, Norway, 
for the 1952-1953 academic year. 
>» Miss Bernetta A. Miller, an I.A.S. 
Historical Associate Member, re 
cently observed the fortieth anniver 
sary of her first solo flight in a Moisant 
monoplane at Garden City, L.I., N.Y., 
prior to qualifying for F.A.I. Aviator’s 
License No. 173, September 25, 1912 
Miss Miller is said to be the third 
American woman to have received a 
pilot’s license. 
>» Major General Donald L. Putt, 
U.S.A.F. (H.M., A.F.), assumed his 
full-time duties as Vice-Commander, 
Air Research and Development Com 
mand, Baltimore, Md., on June 19. 
Assigned to that post last January, 
General Putt was given the additional 
assignment of Acting Commanding 
General, Wright Air Development 
Center, A.R.D.C., Wright-Patterson 
Air Force Base, Ohio. Brigadier 
General Albert Boyd, who since last 
January served as Vice-Commander 
of the Wright Air Development 
Center, was appointed Commanding 
General of that installation. 
» George Sonnemann (T.M.), Assist 
ant Professor of Aeronautical Engi 
neering, Drexel Institute of Tech 
nology, is taking a year’s leave of ab 
[ Drexel Institute to work 
as a Research Associate with the Uni 
versity of Michigan’s Engineering Re 
search Institute. At the same time 
Professor Sonnemann will attend 
school and complete work for his doc 
torate in Engineering Mechanics. 


sence trom 


Members on the Move 


The purpose of this section is to provide 
information concerning the latest affilia- 
tions of I.A.S. members. All members 
are, therefore, urged to notify the News 
Editor of changes as soon as they occur. 


L. R. Barr (M.), Assistant Division 
General Manager, Romec Division, Lear, 
Incorporated. Formerly, Chief Engineer, 
Lear’s Romec Division. 

Captain J. O. Biglow, U.S.N. (M.), Bu 
reau of Aeronautics Representative, De 
partment of the Navy, El Segundo Plant, 
Douglas Aircraft Company, Inc. For 
merly, Overhaul and Repair Officer, Naval 
Air Station, Corpus Christi, Tex 


(Continued on page 60) 
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NEWS 


American Helicopter Society News 


Fort Worth 


Che first meeting of the new South- 
western Region of the American Heli- 
copter Society was held in Fort Worth, 
May 28. Over 200 members and guests 
heard a ‘Report on the 8th Annual 
Forum of the American Helicopter 
Society’? and the ‘‘History of the Bell 
Helicopters.” 

Robert R. Lynn, Performance Engi- 
neer, Bell Aircraft Corporation’s Heli 
copter Division, gave a report on the 
forum. He expressed the opinion that 
the 8th Annual Forum showed improve- 
ment over past forums in two ways: 
the papers were of better quality, and 
the attendance at the technical sessions 
showed an increase. 

Bartram Kelley, Chief Engineer, 
Bell’s Helicopter Division, presented the 
first of three parts on the ‘History of 
the Bell Helicopter.”’ He spoke on the 
“Development of the Model 30,”’ which 
had its beginning in 1929 when Arthur 
Young began to experiment with model 
rotors, Mr. Kelley showed historical 
movies taken in the summers of the 
early thirties when he helped Mr. 
Young with his experiments. The 
setting for the pictures was at the 
Young’s country home in Paoli, Pa. 
The through breeze caused by opening 
the doors on the opposite sides of the 
red barn furnished them with a wind 
tunnel for their early experiments. It 
was from these tests that they developed 
a flying model that brought them the 
signal from Lawrence Bell in 1941 to go 
ahead with the Bell Helicopter Project. 
In 1942, they produced the first full 
size flying helicopter, which was called 
the Model 30-1. In 1942, Floyd Carlson 
made the first flight in the ship, which 
was the beginning of a series of test 
flights. 

George Linnabery, Group Engineer, 
Bell Helicopter Division, related the 
second part of the history, ‘‘Engineering 
the.Model 47.” The Model 47 was the 
next Bell ship to be designed after the 
Model 30. A small staff of draftsmen, 
engineers, shop workers, mechanics, and 
pilots worked as a team to produce the 
first of the 47’s. Parts were made from 
freehand sketches and vellum drawings, 
with firsthand information from the 
engineers to fill in the gaps. The shop 
and engineers often worked all night to 
supply a part needed for the next day’s 
test flight. As a result of this united 
effort, Bell Aircraft had the first pro- 
duction certificate for a C.A.A. licensed 
helicopter NC1H, March 8, 1946. 


Mr. Linnabery said that the lunch 


hours served as a general conference 


Contributors to American 
Helicopter Society News are 
urged to keep in mind that it 
takes about 6 weeks for copy 
to get in print. This page needs 
material on the activity of re- 
gional groups and_ individual 
members, but it must be in the 
hands of the publicity chairman 
not later than the 5th of the 
month to appear in the issue of 
the second month following. 
Address contributions to Claude 
O. Witze, Piasecki Helicopter 


Corporation, Morton, Pa. 


for the pilots, mechanics, and engineers 
to discuss the problems of their heli- 
copter. During these discussions, the 
knives, forks, and plates were trans- 
formed into helicopters and rotors. It 
was here that the plans for a separate 
Helicopter Division were first conceived. 

John Buyers, Jr., Engineering Super- 
visor, Experimental Section, Bell Heli 
copter Division, concluded the history 
with part three, “Recent Developments 
and Prospects for the Future.’’ In 
his talk, he outlined the present proj- 
ects that the Helicopter Division is 
now carrying on at its new plant in 
Fort Worth. A few of the projects that 


he mentioned were: The Model 48, an 
eight-place helicopter for the Air Force; 
the Model 54, a high-altitude helicopter ; 
the new Anti-Submarine Warfare Heli- 
copter; and the convertiplane. Mr. 
Buyers also indicated that the Experi- 
mental Section was presently investi- 
gating the use of hydraulic control 
systems and methods to improve 
stability. 

In conclusion, Mr. Buyers pointed out 
that trends for the future called for 
larger helicopters and a sharp increase 
in the use of this equipment in the 
commercial transportation field. He 
also predicted that the development of 
the convertiplane will make higher 
speeds possible for rotor-type aircraft. 
The convertiplane combines the desir 
able characteristic of the helicopter to 
land in a small area with the faster 
speeds of the propeller-driven planes. 
This unique combination will be a great 
step to help man in his battle to save 
time. 

Joun D. BEADLING 
A.H.S. Vice-President 
Southwestern Region 


St. Louis 


Approximately 50 A.H.S. members 
and McDonnell Aircraft Corporation’s 
Helicopter Engineering Division engi- 


A.H.S. St. Louis Meeting: Major William P. Mitchell, U.S.M.C. (center), who spoke at 
the June 23 meeting, is shown with (left) C. R. Wood, Jr., McDonnell Aircraft Corporation’s 
Chief Helicopter Test Pilot and Customer Service Manager, and (right) C. H. Hurkamp, 
Chief Engineer, McDonnell’s Helicopter Division. 
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neers heard an informa] discussion of Ma- 
rine rotary-wing combat operations by 
Major William P. Mitchell, U.S.M.C., 
HMX-1, M.C.A.S., Quantico, Va., on 
June 23, 1952. 


Major Mitchell told of his Korean 
helicopter operations, showed movies 
of those operations, discussed helicopter 
maintenance problems, and gave his 
views of helicopter requirements for 
future transport helicopters. An ex- 
perienced pioneer helicopter pilot, he 
was one of the first assigned to the 
Marine experimental helicopter squad- 
ron HMX-1. He has been active in 
tests of helicopters for Marine assault 
and other transport operations and re- 
cently returned from duty in Korea as 
Iixecutive Officer of the first Marine 
transport helicopter squadron HMR- 
161. 


Major Mitchell discussed many of the 
Marine’s Korean transport helicopter 
missions—Operations Windmill, Sum 
mit, Bumble Bee, Muletrain, Mouse- 
trap, etc. Some of Major Mitchell’s per 
sonal opinions, not necessarily the opin- 
ions of the U.S.M.C., are that the heli 
copter (1) performance must be im 
proved, (2) navigational aids must be 
provided, (3) must be more rugged with 
reduced maintenance and replacement 
of parts, (4) must be capable of operating 
in high winds, (5) must be built for the 
average pilot, (6) must be fitted for 
armor and armament, (7) must be capa 
ble of carrying loads externally as well 
as internally, (8) must have night-light 
ing provisions, (9) must have automatic 
blade folding and ability to taxi with 
blades folded, (10) must be capable of 
operations in all weather conditions, 
(11) should be the best V.F.R. aircraft 
possible, (12) can be utilized as an as 
sault weapon. 


Early last June, Col. George Herring, 
Commanding Officer of HMX-1, ar- 
ranged for me [C. R. Wood, Jr.]} to fly 
to M.C.A.S., Quantico, Va., for famil- 
iarization with Marine helicopter trans- 
port flight operations. Major Mitchel 
in the Sikorsky HO4S-1 flew me into the 
heavily wooded helicopter practice area 
and performed feats that I had not 
thought possible. We landed in and 
took-off (sideward, forward, and back- 
ward) from areas only a few feet 
larger than the diameter of the rotor 
blades and, in some instances, made 
jump take-offs. We landed on the sides 
of hills; we hovered with the wheels of 
one side only, touching to simulate 
actual combat operations. The flight 
demonstrated to me the necessity for 
twin-engined rotary-wing aircraft ca- 
pable of flying on one engine. 


C. R. Woop, Jr. 
A.H.S. Vice-President— 
Midwestern Section 
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Members on the Move 
(Continued from page 58) 


René M. Bloch (M Head of all Re 
search and Development for the French 
Naval Air Force, with Service Technique 
Aéronautique, 4, avenue de la Port d’Issy, 
Paris (15°), France. Formerly, Technical 
and Management Control Engineer, Over- 
haul and Repair Yards, French Naval Air 
Force, Toulon, France 

Harris L. Bode (T.M.), Engineering In 
structor, Cal-Aero Technical Institute. 
Formerly, Tool Engineer “‘A,”’ Boeing Air 
plane Company 

Tim S. Chiu (T.M.), Associate Engineer, 
Trans World Airlines, Inc. Formerly, 
Structural Detail Designer, Special Struc- 
tural Section, Sverdrup & Parcel, Inc. 

M. E. Davidson (T.M.), Supervisor, 
Engineering, Land-Air, Inc. Formerly, 
Flight and Service Engineer, Ryan Aero 
nautical Company. 

Raymond J. Flynn (M.), Special De 
sign Engineer, Foster Wheeler Corpora 
tion. Formerly, Design Analytical Engi 
neer, Fairchild Engine Division, Fairchild 
Engine and Airplane Corporation. 

Herbert R. Gleyre (T.M.), now Aero 
physics Engineer, Fort Worth Division, 
Consolidated Vultee Aircraft Corporation. 

Lieutenant Colonel Leon S. Jablecki, 
U.S.A.F., (M.), Aeronautical Engineer, 
U.S.A.F. Institute of Technology, Wright 
Patterson Air Force Base, Ohio, Assigned 
to the Swiss Federal Institute of Tech 
nology, Zurich, Switzerland. 

George K. Jerahian (T.M.), now Engi 
neering Draftsman, North American Avi 
ation, Inc. 

Berthold A. Lindner (M.), Chief Engi 
neer, Arlington (Tex.) Plant, Buick-Olds- 
mobile-Pontiac Assembly Division, Gen- 
eral Motors Corporation. Formerly, Rep 


resentative Assigned to Kaiser-Frazier 
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Corporation, Fairchild Aircraft Division, 
Fairchild Engine and Airplane Corpor 
ation. 

Captain Albert J. McDonald, U.S.A.F 
(T.M.), Deputy Chief, Projects Branch, 
6541st Missile Test Wing, Joint Long 
Range Proving Ground, Patrick Air Force 
Base, Fla. Formerly, Graduate Student 
in Aeronautical Engineering, University of 
Michigan. 

Florren W. Mielke (T.M.), Design Engi 
neer, Fort Worth Division, Consolidated 
Vultee Aircraft Corporation. Formerly, 
Draftsman, Allis-Chalmers Manufactur 
ing Company. 

Gerard E. Nistal (T.M.), now Adver 
tising Manager, Government and Indus 
trial Division, Philco Corporation 

Theodore J. Nussdorfer, Jr. (M.), R« 
search Engineer, Arthur D. Little, Inc 
Formerly, Research Engineer, Lewis Flight 
Propulsion Laboratory, N.A.C.A. 

Eric Olsen (M.), Chief Research Engi 
neer, Aircraft Conversion Engineering 
Company. Formerly, Chief of Programs 
Unit (Staff Engineer), U.S.A.F., McClel 
lan Air Force Base, Calif. 

W. J. Poppe (T.M.), Field Engineer, 
Marman Products Company, Inc For 
merly, Weight Analyst ‘‘A,’’ Douglas Air 
craft Company, Inc. 

Delmar G. Underwood (T.M.), Liaison 
Engineer, Ford Aircraft Engine Division, 
Ford Motor Company. Formerly, Junior 
Designer, Goodyear Aircraft Corporation 

James T. Van Meter (M.), Engineer in 
Transonic Control Project, Aeronautica! 
Department, Massachusetts Institute of 
Technology. Formerly, Analytical Engi 
neer, Research Department, United Air 
craft Corporation. 

Ensign Bruce Wilcox, U.S.N. (T.M 
U.S.S. Joyce, c/o Postmaster, New York, 
N.Y. Formerly, Graduate Student, Rens 
selaer Polytechnic Institute. 


Corporate Member News 


@ Airborne Instruments Laboratory, Inc. 

. . George C. Hansen, formerly Technical 
Services Supervisor, has been promoted to 
Director of Procurement 


@ Aluminum Company of America 
Frank L. Magee, Alcoa Vice-President 
and General Production Manager, was 
elected a Director of the company. At the 
same time Alfred M. Hunt, a member of 
the Board of Directors, was elected Secre 
tary to succeed J. R. D 
retired. 


Huston who has 


@ American Airlines, Inc... . The Mag- 
netronic Reservisor, an electronic ‘“‘brain”’ 
recently put into service by American in 
New York, is designed to keep accurate 
and up-to-the moment information on all 
available seats on American's 1,000-plus 
flights over a 10-day period and to reduce 
to seconds the time it takes to make a 
passenger’s reservation. Any ticket or 
reservations agent can, in a matter of 
seconds, determine available and 
make or cancel reservations by simple 


space 


manipulation of the keys on an agent set 
that resembles a small adding machin« 
The Reservisor was developed by Ameri 
can Airlines and The Teleregister Cor 
poration at a cost of about $500,000. 


e Aviation Engineering Corporation 
I. R. Goldsmith has been appointed As 
sistant to the President. 


e@ Beech Aircraft Corporation ... A new 
$1,300,009 building for T-36A develop 
ment and production, being constructed 
south of the company’s main Wichita 
plant, will add 111,000 sq.ft. of floor space 
to the Beech facilities and will bring the 
total amount of space owned or leased by 
the company to over 1,500,000 sq.ft. The 
target date of the completion of this new 
building has been set as January, 1953. 


@ Bell Aircraft Corporation ... The Dis 
abled American Veterans Plaque was pre 
sented to Bell at the recent D.A.V. con 
vention dinner in recognition of the cor- 
poration’s “outstanding record in the em- 
ployment of disabled veterans.”’ Julius 
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Another First for Allison ; 
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we ours in the air tor E 
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- . Allison jet engines were the first to accumulate a million hours in the 
a z air. Now Allison J33 jets alone have surpassed this figure. In addition, 
Y Allison J35 engines are fast approaching the million-hour mark. 
i Records like these are further proof that Allison leads the world in 
on 4 experience — where it counts most—in the air! 
ish ts Thousands of hours on the Allison J33 are being accumulated in Lockheed Shooting 


Stars behind enemy lines in Korea. 


on tank-busting sorties 


DIVISEFON OF GENERAL MOTORS 
INDIANAPOLIS, INDIANA 


Designers and Builders of J35 and J71 Axial, J33 Centrifugal Turbo-Jet Engines, T38 and 140 Turbo-Prop Engines 
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C97-A SIMULATOR 


Curtiss-Wright Corporation's Electronic Division recently completed an electronic simulator 


for the Boeing C-97A and delivered it to the U.S.A.F. early last Jul) 
the most advanced training unit ever completed for cargo-type aircraft 
stantial progress in design over earlier simulators. 


the C-97A simulator. 
is nearest the camera. 
J. Domonkos, A.M.I.A.S., 


President—Engineering, 
plaque. 


Bell’s Vice 
accepted the 


© Boeing Airplane Company ... The first 
of a new and improved type of Boeing 
Stratofreighter, designated KC-97F, was 
delivered to the U.S. Air Force for use with 
the Strategic Air Command. The KC-97F, 
the tenth model in the C-97 family, is 
powered with Pratt & Whitney Wasp 
Major R-4360-59 engines. .. . A 55,000-Ib. 
heavy-duty Kenworth truck, powered with 
the Boeing Model 502 gas-turbine engine, 
made a test run on June 4 from Canada 
to Mexico. This is believed to be: the 
world’s first gas-turbine-powered high- 
way truck. Comparing the Model 502 
gas-turbine engine with present diesel 
truck engines of comparable output, the 
SOR is at least 3,000 Ibs. lighter and occu 
pies only 13 per cent of the space required 
by a diesel. The engine, developed by 
Boeing under U.S.N. sponsorship, has 
been service tested as the power plant for 
a helicopter, a Navy personnel boat, and a 
Navy landing craft. It is currently being 
manufactured on a production basis by 
Boeing to supply electrical power for Navy 
minesweepers. ... Ralph L. Bell has been 
appointed Sales Manager, assuming the 
sales duties formerly accomplished by 
Frederick B. Collins, who resigned as 


Boeing Vice-President—Sales Manager. 


@ Canadair Ltd. . . . Roger I. Harris, for 
inerly Deputy General Counsel for the 
Atomic Energy Commission, was elected 
Vice-President of the parent company, 
General Dynamics Corporation, and As 
sistant to the Chairman of the Board of 
Canadair 


The pilot's head is just visible (left) over the top « 
is to his right, and the flight engineer is immediately behind the copilot 


) This is said to be 
and represents a sub 
hows the cockpit of 
his seat; the copilot 
The flight instructor 


The above picture 


@ Cessna Aircraft Company . . . Sheldon 
Coleman, President, Coleman Company, 
Inc., was elected a Director of Cessna, re 
placing Will G. Price, Sr., deceased. 

@ Chase Aircraft Company, Inc. .. . Joseph 
H. Mendelsohn and Herbert E. Ryker 
have been appointed Assistant Comptroller 


and General Manager, respectively, of 


Chase. 
@ The Chase National Bank of the City of 
New York .. . An advertisement placed 


by Chase in certain New York newspapers 
during the last part of June told of the part 
that bank money plays in developing 
“new, faster, better aircraft.” 

®@ Consolidated Vultee Aircraft Corpor- 
ation .. . Antenna studies on a B-36 test 
model at the Fort Worth Division are be 
ing conducted. The objective is to elimi 
nate the present ‘‘clothes-line’’ type ofan 
tenna which stretches from the nose to 
the tail and in so doing produces drag. . . . 
As of about this coming mid-December, 
all B-36 production and modernization will 
be conducted simultaneously at the Fort 
Worth Division. At present, operational 
B-36 modernization is being accom 
plished at San Diego The Executive 
Development Plan, recently initiated by 
Convair for the systematic appraising, 
counseling, and training of executives for 
more important positions in the general 
office and manufacturing divisions, is made 
up of five major phases. These are: (1) 
an inventory of executive personnel, (2) 
an analysis of executive positions, (3) 
a comparison of executive personnel and 
positions, (4) the preparation for training 
candidates, and (5) the actual training of 
candidates of executive positions. 


SEPTEMBER, 


1952 


Curtiss-Wright Corporation .. . Th 
Wright Aeronautical Division has com 
pleted an agreement with The Bristol! 
Aeroplane Company, Ltd., of England 
for the development in the United States 
of the Bristol Olympus axial-flow turbojet 
engine. The Olympus, described as “‘th: 
most powerful in the world,” was designed 
to obtain a high-compression ratio through 
the use of two axial compressors—and tur 
bines—in series. Some of the Olympus’ 
details are: diameter, 40 in.; length 
(intake flange to exhaust flange), 124 in 
weight, 3,520 Ibs.; maximum thrust, 
9,750 Ibs.; and consumption (lb./Ib 
thrust/hour), 0.766 . . . An 8-page 
brochure entitled ‘The Wright 800 
Horsepower Cyclone” is now being dis 
tributed to interested 
aviation industry. 


persons in the 


@ Douglas Aircraft Company, Inc. 

It has been confirmed that the Navy 
Douglas 558-2 Skyrocket attained an alti- 
tude of 79,494 ft. and a speed of 1,238 
m.p.h. during its flight in August, 1951, 
with Bill Bridgeman, Douglas Test Pilot, at 
the controls. The Skyrocket was launched 
from the mother ship, a B-29 bomber, at 
35,000 ft. This bettered the record for 
human ascent established in 1935 by two 
Army balloonists who reached an altitude 
of 72,394 ft 

@ Fairchild Aircraft Division, Fairchild 
Engine and Airplane Corporation A 
roadable cargo pack for the XC-120, a 
rough-field landing gear, a new three-piece 
engine cowl, and ‘‘beaver-tail’’ doors for 
heavy cargo drops have been developed 
recently by Fairchild. The roadable cargo 
pack is a detachable air-borne cargo pod 
that can be hauled along the highway like 
a conventional freight trailer. The new 
rough-field gear features lever-type sus 
pension and extremely long oleo-strut 
travel; provisions have been made to 
install an extra set of wheels for landings 
in exceptionally soft or rough fields. The 
three-piece engine cowl has its two lower 
sections hinged down the center and the 
top section hinged so that it can fold back 
over the nacelle, thus permitting an im 
proved accessibility and longer life. The 
““beaver-tail’’ door is designed to be opened 
and closed in flight. Its bottom section 
may be retracted into the upper section 
in flight for heavy cargo drops or for 
paratroop jumps; on the ground, the doors 
may be positioned to meet virtually any 
special loading situation. The J-44 
turbojet engine is being tested in a Doug 
las C-47 as an auxiliary-thrust 
plant for rapid take-off. The engine was 
originally developed for missile use 


power 


@ General Electric Company .. . What is 
said to be the ‘‘world’s largest and most 
powerful ‘human centrifuge’ ’’ and which 
can reportedly accelerate from a dead stop 
to 173 m.p.h. in less than 7 sec. was put 
into operation on June 17 at the Naval 
Aviation Medical Acceleration Labora 
tory, Johnsville, Pa. The machine, built 
by MckKiernan-Terry Corporation, is 
powered by a G-E 180-ton vertical direct 
current motor that has a 4,000-hp. rating 
and can develop 16,000 hp. momentarily 
Able to subject pilots to extreme gravita 
tional conditions encountered in sonic 
speed aircraft, the device is being used by 
the Navy to evaluate human tolerance to 
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The NIMONICS 


high-temperature 
alloys that offer many 
useful properties. 


As time passes, you'll hear the Nimonics talked 
about with increasing frequency. 


And with good reason! The Nimonic alloys 
(we'll discuss two of them individually in a 
moment) are high-temperature alloys. Their 
characteristics are frequently sought by aircraft 
designers. 


Let’s consider Nimonic “75” (available in sheet 
only) first. Offering high resistance to oxidation 
and corrosion, it is particularly useful wherever a 
limited creep deformation can be tolerated under 
steady load and at high operating temperatures. 


Up to now, Nimonic “75” has been used mainly 
for nozzle guide vanes, flame tubes and other com- 
bustion chamber components in British and Amer- 
ican aircraft turbines. But its field, of course, is not 
strictly limited to these applications. Wherever 
inlet temperatures push above 1450°F., Nimonic 
“75” may well be kept in mind. It provides: 

— High creep and fatigue strength 

— High oxidation resistance at elevated 
temperatures 

—A low coefficient of expansion, similar to 
mild steel (holds distortion to a relatively 
low level ) 


The second of these high-temperature alloys 
(available in bar stock only) is Nimonic “80”A. 
This is the standard material used for moving 
blades in nearly every production aircraft turbine 
in Great Britain. It is the material used, too, for 


Approximate Composition 
NIMONIC “75” NIMONIC "80”A 


Carbon 0.10 

Manganese .... 1.00 

Sulfur . 0.015 

Silicon ; 1.00 

Chromium 19.00 

Titanium 2.00 

lron 2.00 

Copper 0.50 

Aluminum A 0.90 — 1.50 
Nickel Remainder 


Remainder 
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HERE IS HOW the Nimonic “80”A blading of a J-42 
turbine looks after 500 hours of test running. The blades, 
according to Pratt & Whitney, are in almost as good 
condition as they were at the start of the test. 


turbine blades of Pratt & Whitney J-42 Turbo- 
Wasps, the jets that have flown more than 150,000 
hours without a single turbine blade failure. The 
picture above shows the excellent condition of 
these blades after a 500-hour test run. 


Essentially a forging alloy, Nimonic “80”A com- 
pares favorably with other alloys designed for long 
periods of high-temperature service under stress. 
While its superior creep resistance is largly respon- 
sible for its suitability as a blade material, its 
high oxidation resistance at elevated temperatures 
and its high fatigue strength under stress are also 
important. 


Both of these Nimonic alloys have working 
qualities that greatly increase their range of use- 
fulness to the designer. They can be machined by 
commonly-used methods, and with standard equip- 
ment. Their toughness and capacity for work- 
hardening, however, call for careful tool placement, 
fairly slow cutting speeds and generous use of 
lubricant. 


Welding is readily accomplished by any of these 
methods: oxy-acetylene, inert gas arc, metallic arc, 
flash, spot, stitch, seam or butt. Detailed informa- 
tion on procedures is available, and Inco’s Techni- 
cal Service Section will be glad to furnish ft upon 
request. 


In fact, when you need help with any metal 
problem involving high temperatures, call on 
Technical Service. There’s no charge, no obligation. 


One more point, and we'll be through. The 
Nimonics — like other Nickel Alloys —are on ex- 
tended delivery because of defense needs. So it is 
important to include NPA rating and complete 
end-use information with all orders. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N.Y. 


MONEL® MONEL « MONEL 
Nickel Alloys ““KR’@® MONEL « MONEL NICKEL LOW 


CARBON NICKEL + DURANICKEL® + INCONEL® 
INCONEL INCOLOY + NIMONICS 
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PILOT SEAT 
ADJUSTER 


Airborne 


actuated 


An R-550 Lineator® Electric 
Linear Actuator, maximum 
operating load 2500 pounds, 
adjusts the height of the pi- 
lot’s seat in the McDonnell 
Banshee. The seat is raised 
approximately 5 inches to 
increase the pilot’s visibility 
while taxiing and lowered 
while the plane is in the air. 


Extensive experience in the 
design and development of 
electromechanical equip- 
ment for the aircraft indus- 
try enables us to provide 
actuators for most aircraft 
applications. See our data 
sheets in the I.A.S. Aeronau- 
tical Engineering Catalog. 


SSAIREORNE 
ACCESSORIES CORPORATION 


1414 Chestnut Avenue Hillside 5, New Jersey 
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acceleration and to study the physiological 
systems limiting the tolerance. Special 
electronic controls in the machine were 
also furnished by G-E. .. . The new $6,000,- 
000 electronic tube plant at Anniston, 
Ala., was dedicated on June 12... . George 
Fouch has been appointed Manager of 
Subcontracting for the Aircraft Gas Tur- 
bine Division 

@ Goodyear Aircraft Corporation of The 
Goodyear Tire & Rubber Company ... 
The helium-filled ZPN-1, the largest non 
rigid airship yet built, was delivered to the 
U.S. Navy on June 17, after having been 
flown by a civilian crew from Akron, Ohio, 
to the Naval Air Station, Lakehurst, 
N.J. The blimp, designed for antisub- 
marine warfare, measures 324 ft. in length 
and 95 ft. in height. The gas envelope of 
the ZPN-1 has a helium capacity of 875,000 
cu.ft. and is made of a tough rubberized 
nylon fabric. The engines are so located 
that they can be maintained and repaired 
while the ship is in flight. The ZPN-1 can 
do approximately 80 m.p.h 

e The M. W. Kellogg Company .. . New 
production facilities, representing an ini 
tial expenditure of about $1,000,000, are 
now under construction at Jersey City, 
N.J., and are expected to go into operation 
before the end of this year. This new 
plant will enable Kellogg to expand its 
military and industrial production of Kel 
F, the fluorocarbon-type plastic with ‘ex 
traordinary resistance to heat, moisture, 
and chemical action.”’ According to com 
pany claims, Kel-F is a thermoplastic ma 
terial that is chemically inert, has a high 
electrical resistance, exhibits zero water 
absorption, has a wide temperature range, 
and can be molded and machined. It has 
been used in transformer terminals, valve 
diaphragms, drum and tank liners, elec 
tronic caps, antenna bases, etc. 

© Lear, Incorporated Sales and service 
operations for the Pacific coast have been 
expanded with activities for all divisions 
being handled directly by company repre 
sentatives. Headquarters for the Califor 
nia territory will be 11916 West Pico Blvd., 
Los Angeles, while that for the Seattle ter 
ritory will be at Box 60, Terminal Build 
ing, Boeing Field, Seattle, Wash. 


© Lockheed Aircraft Corporation . . 

new production aircraft, the Lockheed F 
94C Starfire, has been announced by Lock 
heed and the U.S. Air Force. The F-94C, 
an all-weather jet interceptor designed for 
the air defense of the United States, is 
armed with 24 air-to-air 2.75-in. rockets 
that fire from a ring of tubes around the 
nose. It can also carry additional rockets 
in new-type armament pods on the wings 
The aircraft is powered with the new Pratt 
& Whitney J-48-P-5 jet engine that pro- 
duces a 6,250 thrust without after- 
burner . . . The first Super Constellations 
powered with Wright compound engines 
will be delivered this year to the U.S 
Navy and will be known as the R7V-1 
The maiden flight of this plane with the 
compound engines was scheduled for last 
July. Depending upon the need, this air 
craft can be converted into (1) a 106-pas 
senger transport, (2 
plane, or (3) a 17 


1 73-litter hospital 
ton-pay-load air 


freighter. The first civilian delivery of the 
Super Constellations is scheduled to go to 
K.L.M. Royal Dutch Airlines early in 
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I-§ + M-P=Better 
Beryllium Copper Springs 


Combine the knowledge and ex- 
perience of an organization of skilled 
engineers with the unique, and extremely 
flexible technique of Micro-Processing— 
the result is a better Beryllium Copper 
spring. You are 

relieved of the 

necessity of giv- | 

ing thought to 

the limitations 

imposed by less 

versatile spring-making processes—and 
less tractable materials. You get a spring 
that permits you far more latitude in 
design . . . a spring into which 1-S has 
built properties to fit the specific ap- 
plication you have in mind. 


I-S Micro-Processed Beryllium Cop- 
per springs hold shape—dimensions and 
elastic properties 2 to 10 times more 
accurately than conventionally made 
springs. 


Instrument 
Specialties Co., Inc. 


242A Bergen Boulevard 
Little Falls, N.J. Little Falls 4-0280 


For full information— 
write today for your Dr PROCES 
free copy of our aR | 2k 


catalog . . . ‘‘Micro- 
Processed Springs of 
Beryllium 
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1953. Subsequent deliveries to civilian 
companies go first to Air France and then 
to Eastern Air Lines. 


Marquardt Aircraft Company .. . Dr. 
Clark B. Millikan, H.F.I.A.S., Director, 
Guggenheim Aeronautical Laboratory, 
California Institute of Technology, and 
Clarence E. Unterberg, of the New York 
financial firm of C. E. Unterberg & Com- 
pany, were elected to Marquardt’s Board 
of Directors. 


@ McDonnell Aircraft Corporation 
Joseph H. Cennater, who has been serving 
as McDonnell’s Assistant Treasurer, was 
elected Treasurer of the Company. He 
succeeds Philip M. Cozad who resigned as 
Treasurer and Director. 


@ Minneapolis-Honeywell Regulator 
Company ... Ina move to expand research 
and development work in the field of hy- 
draulic actuators, the Aeronautical Divi- 
sion has established a new hydraulics test- 
ing laboratory. One of the features of this 
new facility, which includes the latest de- 
vices for producing a wide range of test 
pressures, is the convenience of environ- 
mental testing made possible by a portable 
hydraulics test bench that can be wheeled 
into the plant’s high-low temperature 
chambers, altitude chamber, vibration 
room, and other all-condition testing 
facilities. .. . A regional office has been es- 
tablished in Toronto, Ontario, Canada, to 
provide improved service engineering for 
Canada’s aircraft industry. 

e North American Aviation, Inc. . . . the 
XFJ-2 Fury was accepted early last June 
by the Navy for carrier tests after the com- 
pany had conducted carrier suitability 
tests at the Naval Ordnance Test Sta- 
tion, Inyokern, Calif. 

@ Northrop Aircraft, Inc. . . . Arrange- 
ments have been concluded whereby 
Northrop acquires 100 per cent of the 
stock of Radioplane Company, of Van 
Nuys, Calif. Radioplane will continue its 
production of target aircraft, as well as its 
research and development work, as a new 
division of Northrop. The transaction is, 
of course, subject to approval by Govern- 
mental agencies and the stock exchanges of 
the steps agreed upon by the two com- 
panies. Whitley C. Collins, co-founder 
and President of Radioplane, will continue 
as its president and has been named to 
Northrop’s Board of Directors. William 
Larrabee will continue as Vice-President 
and General Manager of Radioplane; 
Ferris M. Smith, as Vice-President in 
charge of military relations; and Rollins 
M. Russell, as Vice-President in charge of 
engineering. . . . The F-89 Scorpion has 
completed a series of static tests conducted 
by the Structures Test Laboratory, Wright 
Air Development Center, Wright-Patter- 
son Air Force Base, Ohio. Also completed 
are the arctic suitability tests in which both 
operation and maintenance tests were 
run.... The Allison J-35-A-33 jet engine is 
being installed in the Northrop F-89C 
Scorpion. The radar-equipped F-89C with 


its crew of two can fly at altitudes up to- 


45,000 ft. It is armed with six 20-mm. can- 
non mounted in the nose. ... A ‘‘windless 
wind tunnel’ has been developed by 
Northrop test engineers which, through 
the use of an electronic analog computer, 
projects a life-sized hydraulic mock-up of 
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LET EMERY SOLVE YOUR WEIGHING PROBLEM 


Typical simplicity of Emery System for con- 
tinous precision weighing of tank contents 


HERE’S WHY ... Emery System completely self-contained @ Fast response 
to load changes (less than 1/2 second) e Accuracy within 1/10 of 1% 
of range e Less than 0.005-inch deflection under full load e No main- 
tenance required. 


THE PROBLEM .... Determine accurately weight of liquids frequently 


added and withdrawn from 6000-pound capacity tank mounted mostly 
below floor level. 


THE SOLUTION ... Three-point tank mounting on two Emery Flexure 
Pivots and one Emery EC-30 Load Cell. The dial of the 16-inch direct- 


nrg Emery Load Indicator is calibrated to indicate precise net con- 
tent of tank. 


P. S. .. . Emery Response valve between load cell and indicator elimin- 


ates hydraulic surge . . . permits use of recorder or controller in addition 
to indicator in any Emery installation, at any distance. 


ADDITIONAL ADVANTAGES 


LOW COST... Emery Force Measurement Systems are lowest in initial 
cost, Operation cost, and require no maintenance. 


WIDE RANGE... Stock sizes available for precision measurement of one 
to 100,000 Ib. Special sizes, up to 10,000,000 Ib. 

CONTROLLED RESPONSE .... Simple valve adjustment (even after 
installation) can delay inherently fast response to give readings in load 
fluctuation or provide steady readings of mean value of vibrating loads. 
PNEUMATIC LOAD CELLS ... . with typical Emery precision and sim- 
plicity are also available for smaller loads. 

WHY NOT... let Emery Engineers help you with your force measure- 
ment problem? Fill out the coupon TODAY, whether you need informa- 
tion on Weighing . . . Brake Testing . . . Torque and Torsion Measure- 
ments . . . Cable, Chain, and Rope Testing . . . Strength of Materials and 


Structures .. . Jet Engine Thrust . . . Towing and Traction Tests . . . or 
some unusual problem of your own. 


THE A. H. EMERY CO. 
New Canaan 1, Conn. Telephone New Canaan 9-9595 
PRECISION SINCE 1872 


THE A. H. EMERY CO. NEW CANAAN 1, CONNECTICUT 
Please send literature on Hydraulic Weighing ( 
Pneumatic Weighing (_ ) 


Our problem is: 


Max. load 


% Accuracy required 


Max. permitted response time lag : 

NAME 
~ 

POSITION 


(Please attach to your business letterhead) 


16° EMERY LOAD INDICATOR 
q 6000 
@ CONTENTS 600018 
/ TARE 200018 
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Linear 
Precision 
Actuator 


TRANS-SONICS- 


Type 35 
TORQUE MOTOR 


DESIGNED to move a valve such 
as the control valve in hydraulic 
servo-mechanisms . . 


@ FAST RESPONSE 
@ LIGHT 

@ NO BACKLASH 
BALANCED 


AGAINST 
ACCELERATION 
EFFECTS 


IN PRODUCTION 


FULLY PROVED 
BY EXTENSIVE 
FIELD USE 


Brief Specifications: 
STROKE: + 0.004” 
SENSITIVITY : 
A—Deflection: 0.001” per milliampere 
of signal current 
B—Stalled Force: 1 Ib. per milliampere 
of signal current—5 ibs. maximum 
NATURAL FREQUENCY: > 400 cps 
WEIGHT: 1 Ib. 


Write for Bulletin 35 <e« 


TRANS-SONICS, INC. 


Bedford Airport, Bedford 2, Mass. 
— TRANS-SONICS PRODUCTS — 


Transducers: Acceleration - Pressure - Temperature 
Electro- Hydraulic Amplifiers 
Isolators Torque Motors 
Potentiometers: pressure actuated 
* The word ““TRANS-SONICS"” is a Trade Mark 
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an F-89 through all the maneuvers of a 
high-speed high-altitude test flight. This 
is accomplished by connecting together a 
mock-up of the full-power control system 
of an F-89 and an electronic computer to 
provide preliminary information on flight 
performance. 

e@ The Parker Appliance Company . 
The new Parker catalog 5160A\1, issued in 
May, 1952, describes and gives complete 
data and dimensions for precision O-rings 
molded of Parkone compounds for extreme 
temperature resistance. Parkone O-rings, 
the company says, combine suitable me- 
chanical characteristics with resistance to 
ambient temperatures in the —100° to 
+500° F. range and are also useful in 
static sealing applications involving re- 
sistance to oxidation, to the solvent action 
of high aniline oils and hydraulic fluids, or 
to rapid aging. 

e@ Piasecki Helicopter Corporation 
Hamilton W. Lord has been named Con- 
troller for the corporation. 


@ Republic Aviation Corporation 
Lowery L. Brabham was elected a Vice 
President of the corporation. Mr. Brab 
ham, who was formerly Sales Manager, 
will continue the direction of sales activi- 
ties. 

@ Seaboard & Western Airlines, Inc... . 
A Douglas DC-4 has been purchased from 
Braathens South-American and Far East 
Airtransport, of Norway. This makes the 
ninth of this type for Seaboard & West- 
ern. 

@ Solar Aircraft Company .. . The first 
British license for the use of Solar’s proc- 
ess for producing complex sheet-metal 
shapes has been issued to Rolls-Royce 
Limited, of Derby, England. This proc- 
ess, known as Sol-A-Die, is particularly 
applicable to the forming of stainless steels 
used in aircraft engines. ... A 24-page bro- 
chure has been put out by Solar entitled 
“The Solaramic Process, A New Means of 
Conserving Strategic Materials and Ex- 
tending Metal Life at High Temperatures.”’ 
It is available without charge from Solar’s 
Research Products Division. 

e Sperry Gyroscope Company, Division 
of The Sperry Corporation 
Barrow, Sperry’s Chief Engineer, has been 
named Vice-President and Chief Engineer 
of the company. 


e Trans World Airlines, Inc. . .. The com- 
pany has announced that all of its execu- 
tive, staff, and departmental offices main- 
tained in New York City will be consoli- 
dated in the new office building now under 
construction on the old Ritz Carlton Hotel 
site at 380 Madison Ave., New York. This 
25-story building is expected to be com- 
pleted in the spring of 1953, at which time 
T.W.A. will occupy on a 15-year lease 
about 30,000 sq.ft. of office space on the 
fifteenth and sixteenth floors. The de- 
partments to be moved into the new office 
space include the System Sales Depart- 
ment now at 60 E. 42nd St.; the Atlantic 
Regional Sales Offices currently at 80 E. 
42nd St.; and the Executive Offices, 
Public Relations, Properties, Government 
Affairs, and Customer Relations now at 


630 Fifth Ave... . The Traffic and Sales 
Department has been redesignated the 
“Sales Department.’ Its functions re- 


main the same and are under the adminis- 
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Tubes Sockets 
under all Vibration, 
Impact and 
Climatic 
Conditions 


83 


VARIATIONS 
FOR 
STANDARD 
TUBES 


NEW 


CLAMP 
FOR 
MINIATURE 
TUBES 


You can’t shake, pull or rotate a tube 
out of place when it’s secured by a 

.Birtcher Tube Clamp. The tube is 
there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device. 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 
negligible. 

Millions of Birtcher Tube Clamps 
are in use in all parts of the world. 
They’re recommended for all types 
of tubes: glass or metal—chassis or 
sub-chassis mounted. 


THERE’S A BIRTCHER TUBE CLAMP 
FOR EVERY STANDARD AND 
MINIATURE TUBE! 


Write for samples, catalogue and price lists. 


THE BIRTCHER CORPORATION 
4371 Valley Bivd. 
Los Angeles 32, Calif. 
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tration of E. O, Cocke, Vice-President 
Sales. 

e Union Carbide and Carbon Corpora- 
tion . . . Dr. Harry Bell McClure, Vice- 
President of Carbide and Carbon Chem- 
icals Company, a Division of Union Car- 
bide and Carbon Corporation, was elected 
the 1952-1953 Honorary Chairman of the 
American Section of the Society of Chem- 
ical Industry. 

e@ United Air Lines, Inc. ... A Department 
of Safety to be concerned with the “over- 
all company problems of safety”” has been 
established. C. M. Christenson, who has 
been a U.A.L. pilot, heads the department 
and will report directly to Otis E. Kline, 
Executive Vice-President. 

e United Air Lines and Curtiss-Wright 
Corporation . . . United has placed orders 
with Curtiss-Wright for a total of 140 
Turbo Compound engines. United is plan- 
ning to equip a new fleet of Douglas DC-7 
transports. 

United Aircraft Corporation . . .William 
R. Robbins, Controller and Chief Financial 
Officer, and Erle Martin, F.I.A.S., General 
Manager of Hamilton Standard Division, 
have been elected Vice-Presidents of 
United Aircraft. 

@ Vickers, Inc. . . . The company will 
sponsor the second Transport Aircraft 
Hydraulic Conference on October 28-29, 
1952, at the Park Sheraton Hotel, Detroit. 
William E. Spearman, Assistant Manager 
of Service Engineering, American Air- 
lines, Inc., will act as the meeting’s 
General Chairman. 

© Westinghouse Electric Corporation .. . 
According to a company release, ‘‘the first 
automatic pilot with unlimited maneu- 
verability’’ was installed in the Lockheed 
F-94C Starfire, now being produced for the 
U.S.A.F. This autopilot is described as 
utilizing three ‘‘non-tumbling’’ gyroscopes 
that are locked to the plane. It is said to 
be suitable not only for military aircraft 
but for large and small commercial planes. 
Radio-controlled, it can also serve to direct 
the flight of guided missiles and pilotless 
aircraft. Developed by Westinghouse in 
cooperation with Air Materiel Command's 
Armament Laboratory, Control Equip- 
ment Branch, it is being manufactured by 
Westinghouse’s Air-Arm Division. ... The 
Special Miniature Lamp Department of 
Westinghouse’s Lamp Division has moved 
from Bloomfield, N.J., to Richmond, Ky. 


|.A.S. Sections 


Cleveland-Akron Section 
Harrison C. Chandler, Jr., Secretary 


“Current Trends in Aviation Medi- 
cine’ was the topic discussed by Dr. 
Clayton $. White at the final meeting 
of the I.A.S. Cleveland-Akron Section, 
held on the evening of May 20. Dr. 
White is the Director of Research, 
Lovelace Foundation, Albuquerque, 
N.M. 

Setting the precedent in the activities 
of this section, this was a joint meeting 


coe MR TRANSPORTATION 
Vopendabetety \S\ 


...and anything less than the utmost in dependability 
can result in disaster. The electronic components that 
carry the pulse of ground-to-air communications and 
G.C.A.* must function perfectly at all times. In addition, 
the connectors that carry the power from the aircraft's 
generators to the electronic instruments and to the mo- 
tors which operate the control surfaces etc., must not fail! 


There is no resting on past laurels in the aircraft indus- 
try, quality and performance must be consistently main- 
tained. The long list of aircraft and aircraft equipment 
manufacturers who specify Amphenol bears out the fact 


that Amphenol’s reputation as a manufacturer of Quality 
Electronic Components is well deserved! 


Write today for your copy of Amphenol General Catalog, B-2. 


AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE * CHICAGO 50, ILLINOIS 


*Ground Control Approach 


| | 
| 
| | | 
\ | 
is | | 
ps 
~ > 


68 AERONAUTICAL ENGINEERING REVIEW—SEPTEMBER, 1952 


demands cons. 


SOUTH 
AFRICAN 


BRAATHENS 


% 
& 


TRANS -CANADA 
AiR LINES 


EL AL 


ISRAEL 


AIRLINEST 


-and the Force and Mary - Have selected 
THE CONSTELLATION & SUPER CONSTELLATION 


On every continent of the world leading traveled route, the North Atlantic. This No other modern airliner has been reor- 
airlines fly the famous Constellation. Today successful operation by international air- dered so often. Whenever you travel, insist 
more people fly over more oceans and con- lines established the Constellation’s record on the dependable Constellation service of 
tinents on the Constellations of these great for dependable performance—leading to these airline leaders.* If there is no local 
airlines than on any other modern air- the development of the new Super Con- office in your city, see your travel agent. 
plane. It is also the leader on the most  stellation, today’s finest transport airplane. *Listed above on travel posters. 


LOCKHEED 
AIRCRAFT CORPORATION - BURBANK, CALIFORNIA, AND MARIETTA, GEORGIA 
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Lockheed 


SUPER CONSTELLATIONS 
MAKE MONEY FOR AIRLINES 


XLM Royal Dutch Airlines have just 
‘laced their third successive order 
‘cor Super Constellations. Here is 
owerful indication of a famous air- 
line’s opinion of this larger, more 
uxurious successor to the experi- 
nced Constellation. KLM plans to 
put their Super Constellations into 
service on the heavily competitive 
North Atlantic route. where long 
range and superior performance are 
paramount. 

Announced simultaneously was a 
new order for Super Constellations 
placed by Linea Aeropostal Venezo- 
lana. LAV also made their selection 
after careful consideration of the 
finest competitive equipment. This 
choice is backed by their long pre- 


| vious experience with dependable 


Constellations. 

Why have a total of 12 world air- 
lines ordered Super Constellations. 
bringing Lockheed’s Constellation 
production line to the greatest peak 
in its continuous 8 year history? 

The answer is very simple—it’s be- 
cause this great airplane has been 
proved to make money. 


RECORD REORDERS 

Here are some of the basic reasons 
why the Constellation has been re- 
ordered more often than any other 
modern airliner: 
1. It offers longer life and therefore greater 
profit on the investment—because it is de- 
signed to grow further. (The Super Con- 
stellation now flies 133.000 pounds at 350 
m.p.h., and when more powerful engines 
are available it will carry 150,000 pounds 
at 425 m.p.h.). 
2. The Super Constellation is versatile and 
can be easily changed in a few hours to 
carry as many as 94 passengers. Thus it 
can be used for many purposes on many 
routes to meet changing competitive con- 
ditions. 
3. Airlines like its low operating cost. It is 
practical and reliable, and it makes money. 
1. It has longer range than any other com- 
mercial airplane. 
5. It can match in speed the competitive 
schedules of any airliner. 
6. Operators like it because travelers like 
it—for dependability, luxury and speed. 

Thus the Constellation and now 
the Super Constellation are currently 
playing a vital role in profitable 
airline operation, at the same time 
giving assurance of future profit be- 
cause of the built-in “growth factor” 
not found in any other airplane. 


I. A.S. NEWS 


held with the Cleveland Academy of 
Medicine. The location was the Medi- 
cal Library Building Auditorium on the 
campus of Western Reserve University. 

The physiological problems encoun- 
tered during flight operations at very 
high altitudes, possible with jet- and 
rocket-powered aircraft, are much more 
serious than most people realize, Dr. 
White emphasized. These problems 
include a rarified atmosphere of low 
oxygen content, cosmic radiation, poison- 
ous concentrations of ozone, X-rays, 
and ultraviolet radiations from the sun. 

Data presented by Dr. White showed 
that cosmic radiation reaches a very 
high level of energy at about 62,000 
ft. altitude at certain latitudes. The 
amount of radiation varies with latitude 
and with time of the year. Further 
data are required in order to have a de- 
tailed picture of the danger zones of 
altitude, season, and latitude for cosmic 
radiation. 

Another limiting factor regarding 
high-altitude flight is that of cabin 
pressurization. Dr. White presented 
data prepared by one of the major air- 
craft manufacturers which indicate 
that 70,000 ft. is the practical upper 
limit of flight from this standpoint. At 
that altitude, a pressure ratio of 11 is 
required in order to maintain a cabin 
pressure equivalent to about 8,000 ft. 

Concentration of ozone in the atmos- 
phere has been found to reach a peak 
between 60,000 and 70,000 ft. altitude. 
As in the case of cosmic radiation, peak 
ozone concentrations vary somewhat 
with season and with latitude. Ozone 
is not readily discernable to the airplane 
pilot. At present, there exists a need 
for an accurate device to measure ozone 
concentrations in airplane cabins. The 
maximum allowable concentration of 
ozone for chronic exposure is 1.0 parts 
in a million parts of air, as compared to 
100 parts for carbon monoxide and far 
greater percentages for other toxic sub 
stances. 

Concerning solar X-rays and also 
ultraviolet radiation from the sun, there 
is little information at present on man’s 
tolerance to such exposure at high 
altitude. Data on these problems must 
be obtained soon, Dr. White said, in 
view of the increasing trend toward high- 
altitude flight. 

Dr. White also stressed the impor- 
tance of obtaining dependable informa- 
tion on temperatures aloft, to be used 
as a basis for design of airplane cooling 
systems and heating systems. He 
pointed out that published data have 
been found to be in great error. En- 
gineering problems in this field which 
must be solved include aerodynamic 
heating and determination of heat trans- 
fer in a near vacuum. 

Attendance at the meeting was about 
120. Prior to the joint meeting with the 
Cleveland Academy of Medicine, the 
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I.A.S. members held a dinner meeting at 
Tomlinson Hall, located on the adjoin- 
ing Case Institute of Technology cam- 
pus. The purposes of this meeting were 
to elect officers for the coming year and 
to discuss the program of meeting topics 
which is being considered for the 1952- 
1953 year. 

The following officers were elected by 
the section to serve during the coming 
year: Chairman, Lewis A. Rodert; 
Vice-Chairman—Cleveland, and Pro- 
gram Chairman, E. C. Sulzman; Vice- 
Chairman—Akron, H. C. Chandler, 
Jr.; Secretary-Treasurer, Ray E. Bolz; 
and Chairman of Membership and 
Attendance Committee, Ralph Esch- 
born. 

Our retiring Chairman, E. W. (Pop) 
Cleveland, was given a rising vote of 
thanks for the splendid record of achieve- 
ment which the Cleveland-Akron 
Section has made during the past year 
under his leadership. Attendance at 
meetings has far eclipsed that of all 
previous years, and the program of 
meetings has been excellent, thus gen- 
erating greatly increased interest by the 
members and others in the Cleveland- 
Akron area who are interested in 
aviation. 


Hampton Roads Section 
Albert L. Braslow, Recording Secretary 


Robert Sanders, President, Sanders 
Aviation, distributors of the Ercoupe, 
addressed approximately 75 members 
and guests of the Hampton Roads 
Section on last March 19. Special 
guests at the meeting were members 
of the Icarian Flying Club of the Pat- 
rick Henry Airport. Mr. Sanders was 
active in the early development and 
flight testing of the Ercoupe two-control 
airplane. The subject of his talk was 
“Private Flying, What It Is and What 
It Isn’t, and Why.” 

Mr. Sanders pointed out that the 
term “private flying’ used in his talk 
applied to the type of flying wherein the 
airplane is piloted by the owner for 
either pleasure or business. The private 
airplane is used, for example, for vaca- 
tion transportation, sports transpor- 
tation, business transportation, local 
pleasure flying, or industrial purposes, 
such as dusting, instruction, sight-see- 
ing, taxi service, and photography. 

In reviewing the growth of private 
aviation since 1941, Mr. Sanders men- 
tioned that in that year, 7,600 private 
airplanes were delivered to bring the 
total number in existence to 25,000. 
The total number of licensed pilots at 
that time was 100,000. In 1946, the 
number of private airplanes had in- 
creased to 85,000 and the number of 
pilots to 400,000, mainly as a result of 
the war. Expectations for the future of 
private flying were bright in 1946, and 
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predictions were made that 500,000 air- 

planes would be in use by 1950. As a| 

result of these predictions, construction 

of private planes was begun in 1947 at 

the same rate of construction as during sounc 
1946, when 34,000 planes were built, an in 
Actually, only 15,000 private planes were § of th 
delivered during 1947. The number of M 
private planes in this country reached a detai 
peak in 1948 and has decreased since X-1 
then. At the present time, only 88,000 requi 
private planes are in use, although there 
are now 600,000 pilots. 

Mr. Sanders devoted the main part 
of his talk to a discussion of the reasons 
why he believes the bright predictions 
of 1946 regarding private aviation have 
not materialized. In brief, these reasons 
can be reviewed as follows: (1) the 
private airplane is not as dependable as 
the automobile, mainly because of the 
limitations imposed upon it as a result 
of adverse weather; (2) the cost of the 
airplane and the cost of the operation | ; 
are both high; (3) the safety record of 
private aviation is not too good, al- } woul 
though the publicity is a great deal “pip 
worse than the accidents; (4) the pri- HEce 
vate airplane still lacks sufficient be fe 
speed, mainly because of terminal requ 
delays such as the time required in opm 
traveling to and from too few avail prot 


able airports; (5) there is a lack of vent 
LEDEX ROTARY SOLENOIDS social prestige in the ownership of a oper 
private airplane that is not evidenced in the 
the ownership of other types of trans- criti 
portation; (6) too much overselling of 
private airplanes has resulted in con 
siderable disappointment to many 
people after learning to fly. 

In order to increase the interest in 
private flying, Mr. Sanders stated that 
it would be necessary to improve the 
dependability, safety, and speed of the 
private airplane and also to reduce its 
cost. He also mentioned that the 
helicopter or the roadable airplane may 
offer the solution to most of the pre 
viously mentioned shortcomings of 
private flying as it exists today. 

Mr. Sanders concluded his talk with 
an entertaining sales movie that was a 
perfect example of the overselling 
techniques used only a short time ago. 
An enthusiastic discussion of private 
flying followed which clearly indicated 
the interest with which Mr. Sanders’ 
talk was received. 
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Montreal Section 
H. V. Braceland, Secretary 


Approximately 130 members and 
guests were present in the mess of the 
101 Fighter Squadron, R.C.A.F., to 
hear Stanley W. Smith, Project Engi 
neer—Research Aircraft, Bell Aircraft 
Corporation, speak on the X-1 and the 
X-2. 

E. Schaefer opened the meeting by a 


short discussion of the section’s activi ex] 
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ties and then introduced the guest 
speaker by stating that Mr. Smith was 
Project Engineer on the Bell X-1, the 
first aircraft to exceed the speed of 
sound, and that Mr. Smith was playing 
an important part in the development 
of the X-2. 

Mr. Smith introduced the subject by 
detailing the general contours of the 
X-1, mentioning the development work 
required on both the X-1 and X-2. It 
was certainly interesting to discover the 
problems associated with the design of 
high-speed aircraft. 

It was stated that in order to obviate 
or reduce drag and buffeting of the tail 
section from the wing wake, an ex- 
tremely thin wing was required. For 
similar reasons and for control, even 
thinner sections were required for the 
tail plane. 

The fuselage was designed with sim- 
plicity as the theme. Space was a pre- 
mium, since such large quantities of fuel 
would be required. Large diametric 
“pipes,’’ approximately 3 in., were 
necessary to allow 1,600 gal. of fuel to 
be fed to the power unit in 3 min. This 
required considerable design and devel- 
opment work. Valves created a new 
problem in that surge had to be pre- 
vented by controlling the rates of 
opening and closing. Associated with 
the rapid flows in the fuel system, a 
critical situation arose with regard to 
the center of gravity. The maximum 
take-off weight was approximately 13,- 
000 Ibs., 8,000 Ibs. of which was fuel 
This fuel was sufficient for only 3 min. 

Considerable high-temperature struc- 
ture problems were encountered and suc- 
cessfully solved. The use of liquid oxygen 
at —300°F., with a skin temperature 
of 700°F. and air temperatures of 1,100° 
F., created differential temperature 
strains and “‘creep”’ even to the yielding 
of the material. 

The pilot’s comfort had to be con- 
sidered. Consequently, the windshield 
was fully tempered plate glass treated 
green to filter infrared rays to prevent 
sunburn. 

No refrigeration was required because 
of the short durations of flight; the 
insulation designed into the aircraft 
was sufficient. Pressurization was sup- 
plied from a compressed-air bottle. 
Fogging of the windows was prevented 
by dry nitrogen blast. 

An emergency bail-out system was 
designed for altitudes of 100,000 ft. and 
20-g forces. The method used was a 
jettisonable capsule that would main- 
tain pressurization until an altitude was 
reached where the seat would be ejected 
from the capsule. From a lower altitude, 
the pilot could release his chute. 

Some problems were presented with 
regard to the use and handling of liquid 
oxygen. For example, feed pipe-line 
experiences showed considerable shrink- 
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Resistoflex hose assemblies save space... 
resist fatigue ... deliver full flow 


Forged 
Aluminum 
Fittings 


@ Resistoflex hose assemblies with forged aluminum fittings 
contribute substantial advantages to the “piping” design of the 
Wright J-65. 

Resistoflex swivel nut and flange elbows, for instance, take 
up less space and eliminate need for adapters. Machined from 
forgings, they offer extra resistance to fatigue and therefore to 
leakage. True internal bends and smooth in- 
terior finish afford full flow. 

Specifications and helpful data are given in 
the Resistoflex Aircraft Catalog. Don’t fail to 
get your copy — write us. 


Engine Designers! Plan now to use Resistoflex fittings ml 
that carry U.S.A.F. and ‘‘BuAER” approval 
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age due to the extremely low tempera 
ture; seals were made out of 
leather, etc. 


treated 


In closing, Mr. Smith discussed some 


of the problems associated with rocket 
motors and the complications encoun- 
tered during installation. 

Two excellent films were shown de 
picting the operation of the X-1 air 
craft on the ground and its launching 
from a mother ship. 

A lively discussion period followed 
the films, after which Mr. Higgins 
thanked the speaker and Mr. Schaefer 
adjourned the meeting. 


Student Branches 


Academy of Aeronautics 


Two films were shown at the May 2 
meeting entitled Structures and Holiday 
in Miami. Chairman Nickolas Kruger 
presided. 


1 


Georgia Institute of Technology 


At the May 30 meeting, the following 
awards were presented: the Outstand 
ing Service Award to George O. Kelbert; 
the Technical Award for the high 
est grades in aeronautical engineering 
subjects to Wesley M. Mann, Jr.; 
and the award for the Best Seminar 
Paper of the year to Robert Whittaker 

An election of officers was held at the 
previous meeting. Those elected were 
Chairman, Jack McAllister; Vice-Chair 
man, Sid Secretary, Bob 
Albritton; and Treasurer, Bob Stancil. 


Powers; 


University of Maryland 


The following students were elected to 
office for The coming year at the 
May 14 meeting: Chairman, Leonard 
Tinnanoff; Vice-Chairman, Robert 
Hess; and Secretary-Treasurer, Ralph 
Vendemia. Chairman Allen A. Bowers 
presided; 24 students were present. 


The Pennsylvania State College | 


Frank A. Leader, Secretary 


To close out its activities for the 1952 
semester, The Pennsylvania State Col 
lege Student Branch held its final meet 
ing on May 14. About 30 members 
witnessed the turning over of the “‘joy 
stick,”’ traditional symbol of leadership 
for the local branch, to Max Schuster 
by the retiring Chairman, George Page 

After a few remarks by Mr. Schuster, 
the 


final two I.A.S. Student Paper | 
contestants presented their talks. The 
first, by Sam Porter, was entitled 


“Combustion Chamber Losses in Jet 
Engines.” It was of a technical nature, 
giving formulas for finding the different 
losses and employed a combustion- 


cham 
can, 

read. 
was 

poun 
of to 
lems 

was t 
behir 
for ¢ 


Pec 

TI 
Chai 
man, 
Cresi 
Casa 
Roge 


Stat 
calle 
G.I 

T 
Liew 
US 
For 
of h 
gen 

hist 
the 
war 
don 
tag 
Tec 
ing 


Aft 


72 
= 
= 4 
~ 
/\ NEERS—s 
NOTEBOOK, 
|__| 
I 
we 
— hel 
— a fl 
the 
Wi 
= = 
ph 
de 
co 
ad 
mi 
m 
| ev 
| | al 
| e 
th 
gr 
| 
ne 


ipera- 
reated 


some 


rocket 
icoun- 


mn de 
1 air- 
iching 


lowed 
iggins 


haefer 


lay 21 
oliday 
.ruger 


SY 


owing 
stand 
Ibert ; 
high 
eering 
minar 
taker 
at the 
were: 
Chair 
Bob 
tancil, 


ted to 
t the 
onard 
.obert 
Ralph 
owers 
nt. 


ge 


2 195? 
Col 
meet 
mbers 
> 
ership 
huster 
Page 
juster, 
Paper 

The 
ititled 
n Jet 
ature, 
ferent 
istion- 


chamber pressure-loss chart from which 
can, jet, and angular losses could be 
read. Jim Scherer’s ‘‘Jet Transports” 
was the closing talk. In it, he ex- 
pounded on the design and application 
of today’s jet transports and the prob- 
lems involved. One interesting note 
was that the United States is definitely 
behind other countries in the use of jets 
for commercial use. 


Polytechnic Institute of Brooklyn 


The elected officers for 1952-1953 are: 
Chairman, Fritz Blomback; Vice-Chair- 
man, George Myers; Treasurer, Robert 
Cresci; Recording Secretary, Anthony 
Casaccio; and Corresponding Secretary, 
Roger Couture. 


The Ohio State University 
Sterling Starr, Secretary 


The May 7th meeting of The Ohio 
State University Student Branch was 
called to order by Chairman Richard 
G. Docken with 13 members present. 


The speaker of the evening was 
Lieutenant Colonel Calvin G. Dietrich, 
U.S.A.F., of the Air Technical Intelli- 
gence Center, Wright-Patterson Air 
Force Base, Dayton, Ohio. The title 
of his talk was ‘‘Air Technical Intelli- 
gence.” 

Colonel Dietrich in his talk gave a 
history of technology. He explained 
the role of technological surprises in 
warfare and gave examples of military 
dominance due to technological advan- 
tages. He mapped the role of the Air 
Technical Intelligence Center, explain- 
ing its make-up and how it functions. 
After the talk, he answered questions. 


During the business meeting, plans 
were completed for participation of the 
Branch in the biennial Engineers’ Day 
held on May 16th. The Branch built 
a float for the float parade and sponsored 
the departmental exhibit. 


> The May 2Ist meeting was called to 
order by Chairman Richard G. Docken 
with 15 members present. 


The speaker of the evening was Mr. 
Mayne, affiliated with Goodyear Aero 
physics Laboratory. 


Mr. Mayne in his talk gave a literal 
description of the guided missile as a 
complete high-speed airplane with the 
added talent of being a ‘‘thinking”’ 
machine. He explained the develop- 
ment of the guided missile as a natural 
evolution of the present-day complex 
aircraft in which the pilot acts as an 
equipment monitor. He emphasized 
the complexity of the development pro- 
gram due to the fact that guided missiles 
can only be tried once; then a com- 
pletely new one is built incorporating 
needed improvements or variations. 
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Mr. Mayne also expounded some 
of the general philosophy of weapon 
design, demonstrating the reasons it 
is necessary to keep developing new 
ideas. 


University of Oklahoma 


Chairman Melvin E. Dell called the 
May 21 meeting to order with 10 
students present. An election of officers 
for the coming year took place with 
the following results: Chairman, Law- 
rence Fred Smith, and Vice-Chair- 


ENGINEERING 


man, Secretary, and Treasurer, Robert 
D. Meyer. 


Syracuse University 


The election of officers for the 1952- 
1953 academic year took place at the 
April 24 meeting with the following 
results: Chairman, Robert Mack; Vice- 
Chairman, Fred Boenig; Secretary, 
William Kelley; and Treasurer, David 
Birdseye. Chairman Spencer Weller 
presided. 


Members Elected 


The following applicants for membership or applicants for change of previous grades have 
been admitted since the publication of the list in the last issue of the REviEw. 


Elected to Associate Fellow Grade 


Steinhoff, Ernst A., Ph.D. (Applied 
Physics), Scientific Advisor for Guided 
Missiles, Dept. of the Air Force, Hollo- 
man A.F.B. 


Transferred to 
Associate Fellow Grade 
Sepulveda, Luis A., M.S. in M.E., 
Chief Engineer & Aero. Adviser, Inter- 
national Industrial Cooperative, I.1.C. 


Elected to MEMBER Grade 


Bolton, Henry E., Sr. Designer, Re- 
public Aviation Corp. 


Dell’Amico, Fred, B.Sc. in M.E., 
Research Mech. Engr., Cornell Aero. 


Lab., Inc. 

Feicht, Edward R., M.S. in Ae.E., 
Major, U.S.A.F. Exchange Officer, as- 
signed to the Royal Aircraft Establish- 
ment & Ministry of Supply (London), 
US.A.F. 

Granger, John V. N., Ph.D. in Applied 
Physics, Head, Aircraft Radiation Sys- 
tems Lab. & Asst. Chairman, Engrg. 
Dept., Stanford Research Institute. 

Hagedorn, Alfred A.. B.M..E, E.E., 
Member of the Technical Staff, Hughes 
Aircraft Co. 

Hoblit, Fred, M.S.E., Struct. Engr., 
Lockheed Aircraft Corp. 

Johnson, Francis B., Asst. Proj. Engr., 
Lockheed Aircraft Corp. (Georgia Div.). 

Lanning, Robert D., Staff Engr., Power 
Plant, Piasecki Helicopter Corp. 

Lubischer, Edward E., Exec. Airplane 
Pilot, General Motors Corp. 

Pajak, Theodore P., BS. in C.E., 
Supvr., Sandwich & Bonded Struct. Unit, 
The Glenn L. Martin Co. 

Plum, Charles R., B.S. in M.E., Con- 
tract Admin., General Electric Co. (Cin- 
cinnati). 

Richardson, Sewall F., B.S.M.E., Sect. 
Engr., Commercial Engrg., Aircraft Gas 
Turbine Div., General Electric Co. (West 
Lynn). 

Ross, Chandler C., B.S., Mgr., Liquid 
Engine Div., Aerojet Engrg. Corp. 


Stoolman, Leo, M.S., Research Physi- 
cist, Research & Devel. Lab., Hughes 
Aircraft Co. 

Toomey, Herbert M., Chief, Aircraft 
Engrg. Branch, Civil Aeronautics Ad- 
ministration (New York). 

Tucker, John B., B.S.M.E. (Aero.), Air 
Design Engr., General Electric Co. (West 
Lynn). 

Zobel, Theodor W., Dr. Ing., Specialist, 
Aerodynamic Instrumentation in Com- 
ponents Developments, General Electric 
Co. (Lockland ) 


Transferred to MEMBER Grade 


Dwinnell, James H., M.S. in Ae.E., 
Aerodynamicist, Airplane Co. 
(Seattle). 

Hansen, Matt J., Engrg. Designer “‘B,”’ 
North American Aviation, Inc. (Los 
Angeles). 


Boeing 


Elected to Associate Member Grade 


Trost, Robert R., Mgr., West Coast 
Office, Aeroproducts Div., General Motors 
Corp. 


Elected to Technical Member Grade 


Conrath, Philip R., B.S., Air Loads 
Engr., McDonnell Aircraft Corp. 

Feldman, Alvin L., B.M.E., Thermo 
dynamicist, Consolidated Vultee Aircraft 
Corp. (San Diego). 

Garrett, John W., B.S., Engr. 1, ARO, 
Inc. 


Holt, H. Robb, B.S.M.E., Jr. Engr., 
Engine Test Facility, ARO, Inc. 
Lutts, C. Gardner, Jr., B.S., Tech. 


Engr., General Electric Co. (River Works). 
Neely, James, B.M.E., Engr. 1, ARO, 


Inc. 

Pile, Donald E., B.S.M.E., Engr., 
General Electric Co. (Lynn). 

Remenyik, Carl, Dipl. Ing., Asst. 
Instr. in Aerodynamics, Swiss Federal 


Institute of Technology. 

Rogers, Robert A., B.A., Aerodynamics 
Engr., Aeroproducts Diy., General Motors 
Corp. (Dayton) 

Saunders, Edward W., Mech. Drafts- 
man, Dowty Equipment, Ltd. (Ajax). 
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Spray, Cyril F., Jr. Engr., A. V. Roe 
Canada, Ltd. (Malton). 

Treadgold, Desmond A., Scientific Of- 
ficer, Royal Aircraft Establishment, Minis- 
try of Supply. 

Watkins, Stanley, Chief Draughtsman, 
Dowty Equipment of Canada. 


Transferred to Technical Member 
Grade 


Ballentine, Don C., A.E., Aero. Engr. 
GS-5, David Taylor Model Basin. 

Bidne, Charles V., B. of Ae.E., Jr. 
Engr., Chance Vought Aircraft Div., 


United Aircraft Corp. 

Bligh, Joseph A., B.S. in Ae.E., Jr. 
Engr. “B,”’ B-52 Liaison Group, Boeing 
Airplane Co. (Seattle). 

Boehler, Gabriel, M. of Ae.E., Research 
Engr., Thieblot Aircraft Co., Inc 

Bowers, Harry M., B. of Ae.E., Aero- 
dynamicist, Guided Missiles Group, Grum- 
man Aircraft Engrg. Corp. 

Budris, George D., B. of Ae.E., Aero. 
Engr., Aeronautical Radio, Inc. 

Burton, Clarence A., B.S., Jr. Engr., 
Draftsman “B,’’ Lockheed Aircraft Corp. 

Church, Paul B., B.A.Sc., Design Engr., 
A. V. Roe Canada, Ltd. (Malton). 

Coldewey, Edwin W., B. of Ae.E., 
Applied Loads Engr., Grumman Aircraft 
Engrg. Corp. 

Cornette, Elden S., B.S., Graduate 
Student, Virginia Polytechnic Institute. 

Davidson, Roy A., Draftsman ‘‘A,” 
North American Aviation, Inc. (Los 
Angeles). 

De Santo, Daniel F., B. of Ac.E., Jr. 
Engr., Struct. Dept., Applied Loads Sect., 
Grumman Aircraft Engrg. Corp. 

Dewart, Lewis, B. of Ae.E., 2nd Lt., 


U.S.A.F.,  A.R.D.C., Wright-Patterson 
A.F.B. 
Diacatos, Philip, Jr., B. of Ae.E., 


Engrg. Trainee, Republic Aviation Corp. 

Eisenstark, Harold, B. of Ae.E., Stress 
Analyst “C,” North American Aviation 
Inc. (Los Angeles). 

Fishburne, Paul L., Lt. Col. 
Pilot, U.S.A.F.; 
McClellan A.F.B. 

Fitzpatrick, John, Outside 
Piasecki Helicopter Corp. 


& Sr 
Engrg. Staff Officer, 


Inspector, 


Garrison, Everett W., Jr. Engr. 
Liaison, Douglas Aircraft Co., Inc. 
(Tulsa). 

Gilbert, Loran M., Jr., B. of Ae.E., 
Engrg. Draftsman ‘B,’’ Lockheed Air- 
craft Corp. (Marietta). 

Greenfield, William D., B.S., Ens., 


U.S.N 

Grottland, Berthin, B.A.Sc., Engr. in 
Training, A. V. Roe Canada, Ltd. 

Hanson, Perry W., B.S.Ae.E., Gradu 
ate Student, Virginia Polytechnic Insti 
tute. 

Hay, Carl W., Engrg. Draftsman ‘‘A,” 
Instrument Design Group, Northrop Air 
craft, Inc. 

Herban, Stephen E., B.S., Test Engr., 
Continental Motors Corp. 

Hester, Keete L., BS., 
U.S.A.F. 
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Jenkins, George L., B.S., Mech. Engr., 
Hughes Aircraft Co. 

Jones, HowardR., B.S., Aerodynamicist, 
North American Aviation, Inc. (Los 
Angeles). 

Kemper, Richard B., B.M.E. (Aero.), 
Qnd Lt., U.S.A.F.; Student Officer, 
Pilot Training, Vance A.F.B. 

Krameisen, S. Murray, B. of Ae.E., 
Draftsman, Grumman Aircraft Engrg. 
Corp. 

Laundry, Wm. E., B.A.Sc., Jr. Research 
Engr., National Research Council (Ot- 
tawa). 

Mackey, Byrne C., B.S., Flight Test 
Analyst, Boeing Airplane Co. 

Mau, David Loy, B.S. in Ae.E., Engr.’s 
Asst. “‘A,”’ Struct. Stress Analysis, North- 
rop Aircraft, Inc. 

McGowan, Allan A., Engrg. Draftsman 
Northrop Aircraft, Inc. 

Nanevicz, Stanley J., B.S. in Ae.E., 
Ens., U.S.N.R.; Operations Dept., 
U.S.S. Kearsarge. 

Nichols, Paul M., B. of Ae.E., Ens., 
U.S.N.R. 

Philipp, David A., Engrg. Draftsman 
“A,” Research & Devel. Labs., Elec- 
tronics Dept., Hughes Aircraft Corp. 

Prouty, Richard E., B.S. in Ae.E., Field 
Serv. Engr., Boeing Airplane Co. (Seattle). 

Rada, Robert O., B.S., Aerodynamicist, 
McDonnell Aircraft Corp. 

Rajpaul, Vinod K., B.S. in Ae.E. 

Rice, Joseph A., B.S. in M.E., Proj. 
Engr. 11, Chandler Evans Div., Niles- 
Bement-Pond Co. 

Scherer, James M., B.S. 

Sherrill, Robert D., B.S. in Ae.E., 2nd 
Lt. 

Shillinger, George L., Jr., B.S., Ens. 
U.S.N., (U.S.S. Duncan). 

Smith, William C., B.S. in Ae.E., 
Rocket Test Engr., Bell Aircraft Corp. 

Sowell, William R., Student, Cal-Aero 
Technical Institute. 

Stoll, Willard L., B. of Ae.E., Assisting 
Supt., Pre-flight Dept., Kaiser-Frazer 
Corp. 

Tabish, Bernard S., B.S.Ae.E., Engr., 
Goodyear Aircraft Corp. 

Tomich, Louis, B.S., Jr. Research 
Engr., Continental Aviation & Engrg. 
Corp. 

Tripp, Warren J., 2nd Lt., U.S.A.F. 

Ulrich, John R., Jr. Engr.—Stress, 
Lockheed Aircraft Corp. (Burbank). 

Veen, George E., B.A.E., Engr., Gen- 
eral Electric Co. 

Volet, Leonard, Capt., U.S.A.F.; Aero. 
Engr., Hq., Air Proving Ground Com- 
mand, Eglin A.F.B. 

Wall, Philip J., B. of Ae.E., Aero- 
dynamics Engr., Consolidated Vultee 
Aircraft Corp. (San Diego). 

Whitaker, Robert H., B.A.E., Engrg. 
Draftsman “B,’’ Lockheed Aircraft Corp. 

Whitehurst,” John ‘\W., B.S. in Ae.E., 
Jr. Engr.—Aerodynamics, Stability & 
Control Group, The Glenn L. Martin Co. 

Wilmore, D."0., B.S. in Ae.E., 2nd Lt., 
U.S.A.F. 
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Aerodynamics (2) 


Prophecy and Achievement in Aeronautics. Harry M. Garner 
The Aeroplane, Vol. 82, No. 2132, May 30, 1952, pp. 663-667, 


illus. Flight, Vol. 61, No. 2262, May 30, 1952, pp. 654-656, 
illus. (Based on the 40th Wilbur Wright Memorial Lecture, 


May 29, 1952.) A review of aeronautical progress; aerodynamic 
studies that have led to improved design and performance of air 
craft; future developments. 


BOUNDARY LAYER & THERMOAERODYNAMICS 


On Pohlhausen’s Method with Application to a Swirl Problem 
of Taylor. J. C. Cooke. Journal of the Aeronautical Sciences, 
Vol. 19, No. 7, July, 1952, pp. 486-490, illus. 16 references. 

Investigation of the validity of assuming equal values of 6 
(boundary-layer thickness) for the velocity components when 
using Pohlhausen’s method to study the three-dimensional 
boundary layer. A swirl problem of Taylor, which has been 
solved assuming equal values of 6, is solved using different values 
for 6, and the solutions are compared. 

A Note on the Vortex Patterns in the Boundary Layer Flow of 
a Swept-Back Wing. Joseph Black. Royal Aeronautical Society, 
Journal, Vol. 56, No. 496, April, 1952, pp. 279-285, illus. 2 
references. 

Preliminary report of unexpected flow conditions found in a 
study of the growth of vortexes in the boundary layer which arose 
during a wind-tunnel investigation of a tapered wing with 44 
sweepback of the leading edge (t/c = 10 per cent), at R = 
0.5 X 10°. 

Readers’ Forum: On the Boundary-Layer Equations in 
Hypersonic Flow. S. F. Shen. Journal of the Aeronautical 
Sciences, Vol. 19, No. 7, July, 1952, pp. 500, 501, illus. 2 refer 
ences. Validity of using the boundary-layer equations in ana 
lyzing viscosity effects in hypersonic flow. 

The Effect of Nonuniform Surface Temperature on the Tran- 
sient Aerodynamic Heating of Thin-Skinned Bodies. A. E 
Bryson and R. H. Edwards. Journal of the Aeronautical Sci 
ences, Vol. 19, No. 7, July, 1952, pp. 471-475, illus. 5 refer 
ences. 

Analysis of the transient forced-convection heating of bodies 
with thin metallic skins with a laminar boundary layer, using 
Lighthill’s approximate theory of heat transfer to a nonisother- 
mal surface; comparison of results with calculations in which 
the theoretical heat-transfer coefficient for an isothermal sur 
face was used and with calculations in which the heat-transfer 
coefficient was obtained by exact means. 

Distribution of Heat-Transfer Coefficients Around Circular 
Cylinders in Crossflow at Reynolds Numbers from 20 to 500. 
E. R. G. Eckert and E. Soehngen. American Society of Me- 
chanical Engineers, Transactions, Vol. 74, No. 3, April, 1952, pp. 
343-347, illus. 12 references. 

Experimental investigation, using a Mach-Zehnder interferom 
eter, of the temperature field around heated cylinders in an air 
stream. The local distribution of the heat-transfer coefficient 
in the boundary layer of the cylinder is determined from the tem 
perature field. 


Development of a Laminar Boundary Layer Behind a Suction 
Point. W. Wuest. (Jngenieur Archiv, Vol. 17, 1949, pp. 199 
206.) U.S., N.A.C.A., Technical Memorandum No. 1336, March, 
1952. 18pp.,illus. S8references. 

A theoretical investigation of the development of a laminar 
boundary layer behind a suction slot that is assumed to cut off 
part of the boundary layer without any sink effect. The analysis 
employs a linearization of the Prandtl-Mises form of the bound- 
ary-layer equation in which the heat conduction equation enters 

Readers’ Forum: The Stability of the Laminar Boundary 
Layer in a Compressible Fluid for the Case of Three-Dimensional 
Disturbances. D.W.DunnandC.C.Lin. Journal of the Aero 
nautical Sciences, Vol. 19, No. 7, July, 1952, p.491. 3 references 


CONTROL SURFACES 


Aerodynamic Nomograms for Preliminary Design. S. A 
Ross. Aero Digest, Vol. 64, No. 4, April, 1952, pp. 62, 64, 66, 
68, 69, illus. 8 references. Nomograms for estimating sub 
critical lift characteristics, flap effectiveness, and maximum helix 
angle in roll of conventional airfoils and controls. 
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FLUID MECHANICS & AERODYNAMIC THEORY 


Readers’ Forum: Some Considerations of the Stability of 
Laminar Parallel Flows. Martin Lessen. Journal of the Aer 
nautical Sciences, Vol. 19, No. 7, July, 1952, p. 492. 2 references 

The Use of Doubly Refracting Solutions in the Investigation 
of Fluid Flow Phenomena. Benjamin Rosenberg. U.S., Navy 
Department, David W. Taylor Model Basin, Report No. 617, 
March, 1952. 39 pp., illus. 45 references. 

An analysis of the problems involved in handling and using 
colloidal solutions of bentonite for visual flow studies, of the liter 
ature on the double refraction of flowing colloidal solutions and 
pure liquids, and of possible methods of using doubly refracting 
solutions to study the velocity and pressure distribution around 
bodies moving in a viscous, incompressible fluid in laminar, two 
dimensional flow. 

On the Uniqueness of Gas Flows. J. L. Ericksen. Journal! 
of Mathematics and Physics, Vol. 31, No. 1, April, 1952, pp 
63-68. 6 references. Mathematical development of condi 
tions that prove that two plane, irrotational, steady, compres 
sible, ideal gas flows have the same streamline patterns. 

Drag Reduction of a Magnus Cylinder. Glen Nickerson 
Institute of the Aeronautical Sciences, 3rd Southeastern Regional 
Conference for Student Branches, Atlanta, Ga., April 17-19, 1952 
18 pp., illus. 9 references. Development of an approximate 
experimental method of reducing the drag of a Magnus cylinder 
by means of induced airflow and of improving the lift /drag ratio 

Supersonic Flow with Variable Specific Heat. F. P. Durham 
Journal of Applied Mechanics, Vol. 19, No. 1, March, 1952, pp 
57-62, illus. 6 references. 

Development of equations for stagnation conditions and one 
dimensional flow through shock waves involving stagnation pres 
sures and of the Rankine-Hugoniot values, based on the concept 
of mean specific heats; analysis of the limitations imposed on the 
solutions by the effects of pressure, dissociation, and relaxation 
time. 

On Weak Interaction of Strong Shock and Mach Waves Gen- 
erated Downstream of the Shock. Boa-Teh Chu. Journal of 
the Aeronautical Sciences, Vol. 19, No. 7, July, 1952, pp. 433 
446, illus. 16references. 

Analytical solutions of the flow field behind an oblique shock 
wave produced by a wedge; investigation of the nature of the 
reflection of Mach waves at the shock wave, the resulting change 
of shape of the shock wave, and the entropy gradient and vor 
ticity developed across the streamlines. 

Letters to the Editor: Shock Wave Formation in a Shock 
Tube. George A. Lundquist. Journal of Applied Physics, Vol 
23, No. 3, March, 1952, pp. 374-375, illus. 6 references. Meas 
urements of shock speed formation versus diaphragm pressure 
ratio taken at increasing distances from the diaphragm of a shock 
tube. 


INTERNAL FLOW 


A Compressible-Flow Plotting Device and Its Application to 
Cascade Flows. Willard R. Westphal and James C. Dunavant 
U.S., N.A.C.A., Technical Note No. 2681, April, 1952. 
illus. 4references. 

Development of a method for solving two-dimensional com 
pressible flow through well-defined passages which uses a plastic 
cam device that continuously maintains the correct length-to- 
width ratio of each rectangle formed by the streamlines and 
equipotential lines, both of which are represented by spring-steel 
wires. 

Surging in Centrifugal and Axial-Flow Compressors. R. O 
Bullock and H. B. Finger. SAE Quarterly Transactions, Vol. 6, 
No. 2, April, 1952, pp. 220-229, illus. 6 references. 

Measurement of Recovery Factors and Friction Coefficients 
for Supersonic Flow of Air in a Tube. I—Apparatus, Data, and 
Results Based on a Simple One-Dimensional Flow Model. J] 
Kaye, J. H. Keenan, K. K. Klingensmith, G. M. Ketchum, and 
T. Y. Toong. Journal of Applied Mechanics, Vol. 19, No. 1, 
March, 1952, pp. 77-96, illus. 15 references. 

Analytical and Experimental Investigation of Fully Developed 
Turbulent Flow of Air in a Smooth Tube with Heat Transfer 
with Variable Fluid Properties. R.G. Deissler and C. S. Eian. 
U.S., N.A.C.A., Technical Note No. 2629, February, 1952. 43 
pp., illus. Sreferences. 

Fluid Flow Losses Through Orifices. Nils M. Sverdrup 
Product Engineering, Vol. 23, No. 5, May, 1952, p. 237, illus 


21 pp., 
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Equations and charts for calculating the fluid flow losses through 
various types of orifices. 

Fluctuations in a Spray Formed by Two Impinging Jets. 
Marcus F. Heidmann and Jack C. Humphrey. (U.S., N.A.C.A., 
Technical Note No. 2349, April, 1951.) American Rocket Society, 
Journal, Vol. 22, No. 3, May-June, 1952, pp. 127-131, 167, 
illus. 4 references. 


NATURAL FLIGHT 


Flight and Natation. II. Denys Jones. Sailplane and 
Glider, Vol. 20, No. 4, April, 1952, pp. 2-5, illus. Comparison 
of the action of a simple two-bladed propeller with the wing ac- 
tion of birds and the tail action of fish. 

Natural Flight and Related Aeronautics. James L. G. Fitz 
Patrick. Institute of the Aeronautical Sciences, Sherman M. 
Fairchild Fund, Paper No. FF-7, June, 1952. 118 pp., illus. 
1,978 references. Members, $2.65; nonmembers, $3.50. 

A bibliography of 1,978 references covering natural flight and 
related aeronautics from 400 B.C. through January, 1952; intro- 
duction and explanation are in English, French, and German. 


PARASITIC COMPONENTS & INTERFERENCE 


Approximate Theory for Calculation of Lift of Bodies, After- 
bodies, and Combinations of Bodies. Barry Moscowitz. U.S., 
N.A.C.A., Technical Note No. 2669, April, 1952. 39 pp., illus. 
14 references. 

Development of an expression for the afterbody lift in terms 
of the slender-body approximate potential at the afterend in 
conjunction with a suitably calculated value of the potential at 
the forward end. The expression is used to compute part of the 
interference lift, generated by the presence of a neighboring 
body, due to the interference upwash. Another expression is 
developed to compute the remainder of the interference lift due 
to an interference pressure gradient. 


PERFORMANCE 


Readers’ Forum: A Generalized Ground Run Chart. William 
F. Savage. Journal of the Aeronautical Sciences, Vol. 19, No. 7, 
July, 1952, pp. 494-496, illus. 


A chart that can be used to determine the ground run distance 
in take-off for any aircraft that has a power plant that develops 
constant thrust throughout the range of ground run velocities; 
it can be used for preliminary performance estimates on turkojet- 
and rocket-powered aircraft. 

A Simplified Method of Measuring Take-Off Distances. G. 
C. Abel. Aircraft Engineering, Vol. 24, No. 279, May, 1952, 
pp. 132, 133, 145, illus. 1 reference. A method of analysis of 
F.47 camera films of take-offs, based on a fixed position of the 
camera on the runway. 

Study of Inadvertent Speed Increases in Transport Operation. 
Henry A. Pearson. U.S., N.A.C.A., Technical Note No. 2638, 
March, 1952. 29pp.,illus. 2 references. 

An analysis to determine the minimum speed and Mach 
Number margins required for the safe operation of jet-powered 
transport aircraft under varying flight conditions; variation of 
these margins with the physical characteristics of the aircraft. 

Skyrocket Study Yields Highspeed Data. Aviation Week, 
Vol. 56, No. 20, May 19, 1952, pp. 25, 26, 28, 30, 33, 35, illus. 
Transonic aerodynamic flight characteristics, based on flight test 
data of the Douglas D-558-II Skyrocket piloted by William B. 
Bridgeman. 


WINGS & AIRFOILS 


Theoretical Calculation of the Maximum Lift Coefficient of 
Wings with and Without Lift-Flaps. A. Walz. (ZWB, Research 
Report No. 1769, 1943.) Cornell Aeronautical Laboratory, Inc., 
Translation. 77pp.,illus. 31 references. 

Development of a calculation procedure for determining 
Ci(maz.), including the complete variation Cy with angle of attack 
and the pressure distribution for profiles with and without split 
or variable camber flaps. 

Readers’ Forum: Note on the Drag of a Finite Wedge at Mach 
Number 1. Isao Imai. Journal of the Aeronautical Sciences, 
Vol. 19, No. 7, July, 1952, pp. 496, 497, illus. 4references. Cal- 
culation of the nose drag of a finite wedge, based on Kirchhoff’s 
dead-air theory. 

Readers’ Forum: Note on the Conditions at a Sharp Leading 
Edge in a Supersonic Stream. Russell E. Duff. Journal of 


WHARTON UNIVERSAL JIG & FIXTURE SYSTEM 
MAKES PERMANENT JIGS & FIXTURES OBSOLETE!* 
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As unbelievable as it may sound, it took Wharton Engineers three hours to build 
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When the operation shown here, (drilling & reaming a series of holes in an induction 
manifold), is completed, the jig may be dissembled and re-used in other structures. 
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the Aeronautical Sciences, Vol. 19, No. 7, July, 1952, pp. 497, 
498, illus. 1 reference. 

Research on Swept Wings. Harold C. Martin. Trend in 
Engineering, Vol. 4, No. 2, April, 1952, pp. 23-25,-32. 4 refer 
ences. A review of research at the University of Washington 
on swept wings and some aeroelastic problems related to swept 
wing design. 


Aeroelasticity 


A Method of Estimating the Loading on an Elastic Airframe. 
B. A. Hunn. Royal Aeronautical Society, Journal, Vol. 56, No 
496, April, 1952, pp. 261-278, illus. 3 references. 

A method that can be used with either lifting-surface or lifting 
line theory for estimating the loading on an elastic air frame; 
derivation of the basic integral equation and of a continuous 
function of two variables—the elastic influence function; calcu 
lations for an unswept wing; comparison of results of this method 
for sweptback wing with conventional solutions. 

Readers’ Forum: Pressure Distribution on an Airfoil in Non- 
uniform Motion. Robert H. Scanlan. Journal of the Aero 
nautical Sciences, Vol. 19, No. 7, July, 1952, p. 502. 8 references 

Downwash Behind a Two-Dimensional Wing Oscillating in 
Plunging Motion. E. Lapin, R. Crookshanks, and H. F. Hunter 
Journal of the Aeronautical Sciences, Vol. 19, No. 7, July, 1952, 
pp. 447-450, 458, illus. 4 references. 

Research on Swept Wings. Harold C. Martin. Trend in 
Engineering, Vol. 4, No. 2, April, 1952, pp. 23-25, 32. 4 refer- 
ences. 

A review of research at the University of Washington on swept 
wings and some aeroelastic problems related to swept-wing de 
sign; features of the superposition method for studying aero- 
elastic behavior. 

Readers’ Forum: Once More—Single Degree of Freedom 
Flutter of an Aileron. K.P. Abichandani and R. M. Rosenberg. 
Journal of the Aeronautical Sciences, Vol. 19, No. 7, July, 1952, 
pp. 503, 504. 4 references. 


Air Transportation (41) 


Public Aid to Major Foreign Airlines. II. Oliver J. Lissitzyn 
Journal of Air Law and Commerce, Vol. 19, No. 1, Winter, 1952, 
pp. 38-65. 64 references. 

Inaugurating the First Comet Service. Miles Thomas. 7/x 
Aeroplane, Vol. 82, No. 2128, May 2, 1952, pp. 512, 513, illus. 

The National Air Lines Strike: A Case Study. Mark L 
Kahn. Journal of Air Law and Commerce, Vol. 19, No. 1, Winter, 
1952, pp. 11-24, illus. 14 references. 


Airplane Design (10) 


Some of the Responsibilities and Problems of an Airworthiness 
Authority. I, II. R.E.Hardingham. Society of Licensed Air- 
craft Engineers, Journal, Vol. 1, Nos. 2, 3, February, March, 
1952, pp. 3-13; Discussion, pp. 12-17, illus. 

Outline of the history of the British Air Registration Board 
and of its constitution, duties, and broad policy. Details are 
given of the method of determining standards and of the investi 
gation of aircraft and associated equipment in relation to these 
standards. 


AIRPLANE DESCRIPTIONS 


Transport Projects and Possibilities. Flight, Vol. 61, No 
2260, May 16, 1952, pp. 576-578, illus. Plans and possible new 
developments in turbojet and turboprop long-range air liners 
by American, British, and French aircraft manufacturers. 

Russian Light Aircraft Projects. The Aeroplane, Vol. 82, No. 
2130, May 16, 1952, p. 604, illus. Design and specifications of 
five light aircraft types under prototype construction and de- 
velopment in the U.S.S.R. 

de Havilland D.H. 106 Comet Four-Engined Turbojet Trans- 
port Aircraft, England. R.E. Bishop. The Aeroplane, Vol. 82, 
No. 2128, May 2, 1952, pp. 514-523, illus., cutaway drawing. 

Douglas DC-7 Four-Engined Transport Aircraft. Esso Air 
World, Vol. 4, No. 5, March-April, 1952, p. 135, illus. 

Douglas F-3D Skynight Twin-Engined All-Weather Carrier- 
Based Fighter Aircraft. Aero Digest, Vol. 64, No. 4, April, 1952, 
pp. 24-31, illus., cutaway drawing. 
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Engineering and Research Corp. Ercoupe (Model G) Single- 
Engined Dual-Control Light Aircraft. The Aeroplane, Vol. 82, 
No. 2129, May 9, 1952, pp. 576, 578, illus. 

Handley Page Marathon Four-Engined Transport Aircraft, 
England. Flight, Vol. 61, No. 2259, May 9, 1952, pp. 548, 549, 
illus. 

Il-26 Twin-Engined Turbojet Bomber Aircraft, U.S.S.R. 
Canadian Aviation, Vol. 25, No. 5, May, 1952, pp. 29, 63, 65, 66, 
illus. 

KZ-lo A.O.P. Single-Engined Two-Place Light Aircraft, 
Denmark. Shell Aviation News, No. 166, April, 1952, p. 11, 
illus. 

Morane-Saulnier MS-733 Single-Engined Trainer Aircraft, 
France. Air Pictorial, Vol. 14, No. 5, May, 1952, p. 150, illus. 

Piper PA-23 Twin Stinson Twin-Engined Four-Place Execu- 
tive Aircraft. Canadian Aviation, Vol. 25, No. 5, May, 1952, 
pp. 28, 66, illus. 

S.N.C.A.N. Nord 2501 Twin-Engined Cargo Aircraft, France. 
Aviation Age, Vol. 17, No. 5, May, 1952, p. 43, illus. 


EJECTION SEATS 


Ejection-Seat. I—Development and Construction of the Mar- 
tin-Baker Escape Unit. H. J. Pearson. Aircraft Production, 
Vol. 14, No. 168, May, 1952, pp. 154-161, illus. 


LANDING GEAR 


Dowty Comes of Age. Zhe Aeroplane, Vol. 82, No. 2132, May 
30, 1952, pp. 656-662, illus., cutaway drawings. Flight, Vol. 61, 
No. 2262, May 30, 1952, pp. 663-668, illus. Historical develop- 
ment and research and production methods of Dowty Equip 
ment Ltd.; types and applications of landing gear and hydraulic 
equipment produced. 


OPERATION & PERFORMANCE 


Aero Commander 520 High-Wing Twin-Engined Five-Place 
Aircraft. Aviation Age, Vol. 17, No. 5, May, 1952, pp. 111-115, 
illus. 

de Havilland D.H. 106 Comet Four-Engined Turbojet Trans- 
port Aircraft, England. Aviation Age, Vol. 17, No. 5, May, 
1952, pp. 44-47, illus. The Comet in scheduled air-line service 

de Havilland D.H. 113 (N.F. Mk. 10) Vampire Single-Engined 
Turbojet Night Fighter, England. de Havilland Gazzette, No 
68, April, 1952, p. 43, illus. 

Douglas D-558-II Skyrocket Swept-Wing Rocket-Engined 
Research Aircraft. Aviation Week, Vol. 56, No. 20, May 19, 
1952, pp. 25, 26, 28, 30, 33, 35, illus. Flight, Vol.61, No. 2259, 
May 9, 1952, pp. 556-558, illus. 

Vickers-Armstrongs 700 Viscount Four-Engined Turboprop 
Transport Aircraft, England. Aviation Week, Vol. 56, No. 19, 
May 12, 1952, pp. 25, 26, 29, 30, 35, 36, illus. 


Airports (39) 


Aircraft Ramp Time. II. Paul H. Stafford and Wilfred 
Carsel. Aviation Age, Vol. 17, No. 5, May, 1952, pp. 40, 41, 
illus. Results of an inventory of the aircraft loading facilities 
of 108 airports which was taken as part of a nation-wide survey 
on aircraft ramp time. 

Radar Plotting Board Controls Air Traffic. Electronics, Vol 
25, No. 5, May, 1952, pp. 166, 170, 174, 178, illus. Application 
of military in-flight radar control techniques to the control of 
civil aircraft departure; future civil applications. 

Fort Worth’s Terminal of Tomorrow. Aviation Age, Vol. 17, 
No. 5, May, 1952, p. 42, illus. Facilities and layout of new air- 
port terminal building at Greater Fort Worth International Air 
port. 

Nuclear Meters for Measuring Soil Density and Moisture in 
Thin Surface Layers. D. J. Belcher, T. R. Cuykendall, and H 
S. Sack. U.S., C.A.A., Technical Development Report No. 161, 
February, 1952. 8 pp., illus. 1 reference. Instruments for 
determining airport and runway-base soil characteristics. 


Aviation Medicine (19) 


Treatment of Water Supplies for Aircraft. Harold E. Whit- 
tingham. Journal of Aviation Medicine, Vol. 23, No. 2, April, 
1952, pp. 186-198, illus. 
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ground to air... 


ground to ground... 


~ 


air to ground... 


Increasingly important to the nation’s 
defense, guided missile research and de- 
velopment has been a vital project at 
Douglas for more than ten years. 
During this time, Douglas engineers 
have helped develop missiles for both 
Army Ordnance and Navy—for all basic 


Douglas Guided Missiles 


uses. Some to be fired from planes at 
planes . . . some from planes at surface 
targets ... from the ground at aircraft 

.. and from the ground at surface tar- 
gets. Douglas has contributed to the 
science of automatic control, guidance, 
propulsion, and supersonic aerodynamics 


REVIEW—SEPTEMBER, 


1952 


—and has developed automatic com- 
puters needed in guided missile design. 

Development of new guided missiles 
is further evidence of Douglas leader- 
ship, and now that the time to produce 
missiles in quantity has come, Douglas 
manufacturing skill is ready for the job. 


PRODUCTION FOR FREEDOM 
Week of September 7-13 
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The Human Operator as a Link in Closed-Loop Control Sys- 
tems. L.S. Beals, Jr. Electrical Engineering, Vol. 71, No. 4, 
April, 1952, pp. 319-324. 4references. 

Retinal Adaptation in Night Flying. Paul A. Cibis. Journal of 
Aviation Medicine, Vol. 23, No. 2, April, 1952, pp. 168-176, 
illus. 1 reference. 

An experimental investigation of the temporary retinal loss 
and recovery of the image of the horizon during simulated in- 
verted flight under both normal respiratory conditions and con- 
ditions of oxygen deficiency. 

Ecological Aspects of Planetary Atmospheres with Special 
Reference to Mars. H. Strughold. Journal of Aviation Medi 
cine, Vol. 23, No. 2, April, 1952, pp. 130-140, illus. 50 refer- 
ences. An analysis of the possible existence of plant life on other 
planets in which temperature and oxygen are used as the main 
ecological factors. 


Computers & Simulators 


Computing Machines in Aircraft Design. Charles R. Strang 
Aero Digest, Vol. 64, No. 4, April, 1952, pp. 32, 34, 36, 38, 41, 42, 
44, illus. Types of electronic computers used in design calculations 
at Douglas Aircraft Co., Inc.; typical problems and their solu 
tions. 

The UWAC—Washington’s Analog Computer. 
Tobel and T. M. Stout. 
April, 1952, pp. 10-14, illus. 

Construction and operation of the University of Washington 
UWAC electronic analog computer in which voltages represent 
the dependent variables and time is the independent variable. 
Summation, multiplication by constants, and integration are 
performed electrically by feedback amplifiers. 

A Sampling Analogue Computer. John Broomall and Leon 
Riebman. Institute of Radio Engineers, Proceedings, Vol. 40, 
No. 5, May, 1952, pp. 568-572, illus. 3 references. Compo 
nents, theory of operation, and practical limitations of a sampling 
analog computer that can perform various algebraic operations. 

Voltage-Limiting Circuit. Frank R. Bradley and Rawley 
P. McCoy. Electronics, Vol. 25, No. 5, May, 1952, pp. 121-123, 
illus. 

Design and operation of a precisely controlled circuit that has 
high-gain d.c. amplifiers with large negative feedback to provide 
rapid switching, developed for limiting variable voltages to spe 
cific ranges in the Reeves Instrument Corp. REAC computer. 

Computer for Correlation Functions. F. E. Brooks, Jr., and 
H. W. Smith. Review of Scientific Instruments, Vol. 23, No. 3, 
March, 1952, pp. 121-126, illus. 

Design, theory of operations, and applications of a computer 
that calculates auto- or cross-correlation functions from data 
transcribed on magnetic tape. 

A Simple Electronic Digital Computer. W. L. van der Poel 
Applied Scientific Research, Section B, Electrophysics, Acoustics, 
Optics, Mathematical Methods, Vol. 2, No. 5, 1952, pp. 362-400, 
illus. 17 references. 

Design, construction, and operation of a small electronic digital 
computer developed at the Central Laboratory of the Nether 
lands Postal and Telecommunication Services for the purpose of 
gaining experience with large computers. The computer has no 
built-in multiplier, and the control registers form part of the 
arithmetic unit. 

Improved Cathode-Ray Tube for Application in Williams Mem- 
ory System. W. E. Mutter. Electrical Engineering, Vol. 71, 
No. 4, April, 1952, pp. 352-356, illus. 1 reference. Design fea 
tures and electrical characteristics of the IBM-79 3-in. cathode 
ray tube developed for the Williams system of electrostatic stor 
age for digital computers. 

Computer-Recorder for Ratio Measurements. 
and D. H. Pickens. 
145-147, illus. 

Circuits and principle of operation of a ratio computer and 
recorder which measure and record the ratio between the recur 
rent rates of pulses from two sources. A simplified version of th« 
system may be used to record the ratio between any two phe 
nomena, such as two d.c. voltages. 

High-Speed Printer for Computers and Communications. 
John J. Wild. Electronics, Vol. 25, No. 5, May, 1952, pp. 116 
120, illus. 2 references. 

Construction and operation of an electronic typewriter that 
converts electrical information from digital calculators or other 
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sources of binary-coded signals to typewriter copy in 80 columns 
on plain paper at a rate of 5 or more lines per sec. 


Electronics (3) 


Standards on Pulses: Definition of Terms. II—-1952 (Stand- 
ard 52IRE 20S1). Institute of Radio Engineers, Proceedings, Vol. 
40, No. 5, May, 1952, pp. 552-554. 


ANTENNAS 


Antennas for Microwave Use. Alan Smolen. Radio & Televi- 
sion News, Vol. 47, No. 5, May, 1952, Radio-Electronic Engineer- 
ing, pp. 22-24, 58-60, illus. 


CIRCUITS & COMPONENTS 


A Wide-Band Electrometer Amplifier. I. Pelchowitch and J. J. 
Zaalberg van Zelst. Review of Scientific Instruments, Vol. 23, No. 
2, February, 1952, pp. 73-75, illus. Development of formulas for 
the design of a wide-band electrometer amplifier with a stable and 
flat characteristic. 

Tchebysheff Filters and Amplifier Networks. Vitold Belevitch. 
Wireless Engineer, Vol. 29, No. 348, April, 1952, pp. 106-110, 
illus. 3 references. 

Amplifier Frequency Response; Effect of Feedback. D. A. 
Bell. Wireless Engineer, Vol. 29, No. 344, May, 1952, pp. 118, 
119, illus. 1 reference. 

Resonant Circuit with Periodically-Varying Parameters. I, II. 
P. Bura and D. M. Tombs. Wireless Engineer, Vol. 29, Nos. 343, 
344, April, May, 1952, pp. 95-100; 120-126, illus. 8 references. 

Theoretical and experimental study of a circuit with periodi- 
cally varying resistance, considering both multiple-resistance phe- 
nomena and the excitation of ascillations by the periodic variation 
of resistance. The theoretical analysis consists of the solution of 
Mathieu’s and Hill’s equations. 

Millimicrosecond Pulse Techniques. I—An Introduction to 
Techniques and the Development of Basic Circuits. N. F. 
Moody, G. J. R. MacClusky, and M. O. Deighton. Electronic 
Engineering, Vol. 24, No. 291, May, 1952, pp. 214-219, illus. 6 
references 

How to Design R-F Coupling Circuits. Warren B. Bruene. 
Electronics, Vol. 25, No. 5, May, 1952, pp. 134-189, illus. Charts 
and experimentally derived rules for selecting the circuit and com- 
ponents for the coupling of an R-F amplifier to any antenna, 
transmission line, etc. 

Three-Valve Pulse Generator with Fixed Repetition Rate. 
F. A. Benson and G. V. G. Lusher. Wireless Engineer, Vol. 29, 
No. 348, April, 1952, pp. 90,91, illus. 2 references. 

Circuit and operation of a three-tube pulse generator with a 
fixed repetition rate which produces positive pulses that have a 
time rise of slightly less than 0.5 wsec., an amplitude of approxi- 
mately 50 volts, and a width of about 1 usec. 

Microwave Klystron Oscillators. II. Joseph Racker and 
Lawrence Perenic. Radio & Television News, Vol. 47, No. 5, May, 
1952, pp. 64-66, 130, 131, illus. 

Isotropic Artificial Dielectric. R. W. Corkum. Jnstitute of 
Radio Engineers, Proceedings, Vol. 40, No. 5, May, 1952, pp. 574 
587, illus. 5 references. 

Analysis of isotropic artificial dielectric media that is composed 
of a three-dimensional cubic array of metal or dielectric spheres 
Theoretical expressions are derived for the index of refraction, di 
electric constant, and magnetic permeability; measurements, 
using standard wave-guide techniques, were made at 5,000 me. per 
sec. of samples consisting of steel and fused-quartz spheres. 

Polarestivity and Polaristors. Hans E. Hollmann. Jnstitute 
of Radio Engineers, Proceedings, Vol. 40, No. 5, May, 1952, pp. 
538-545, illus. 16 references. 

Explanation of the principle of polarestivity, i.e., the fibration 
of an electric fluid that consists of polar molecules or particles in a 
high insulating fluid when the fluid is placed in an electric field; 
electrical properties of polarized colloids; nonlinear conductivity 
of colloidal suspensions; composition and behavior of polaristors; 
oscillographic methods of measuring the nonlinear characteristics 
of polaristors. 


COMMUNICATIONS 


A General Theory of Linear Signal Transmission Systems. 
L. A. Zadeh. Franklin Institute, Journal, Vol. 253, No. 4, April, 
1952, pp. 293-311, illus. 20 references. 
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lave a hh the great ships that fly the commercial air brakes are the choice wherever planes fly. 


PROX" Bys of the world, you will invariably find Bendix is justifiably proud of this overwhelming 

+ and pix fuel metering equipment and landing endorsement of its products and the part these 
ar speeding service and adding safety from vital components play in helping American 
e-off to landings. aviation lead the world. 
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A general theory of linear signal transmission systems which is 
based on the resolution of the input signal into a set of elementary 
or component signals of some suitable but otherwise arbitrary 
type and contains the usual time domain and frequency domain 
approaches as special cases. 

Letters to the Editor: Physical Entropy and Information. 1) 
A. Bell. Journal of Applied Physics, Vol. 23, No. 3, March, 1952, 
pp. 372-373. 4 references. Analogies that demonstrate the re 
lationship between the negative entropy of information theory 
and the positive entropy of thermodynamics. 

Operational Analysis of Variable-Delay Systems. L. A. 
Zadeh. Institute of Radio Engineers, Proceedings, Vol. 40, No. 5, 
May, 1952, pp. 564-568, illus. 4 references. 

Development of an operational method of analysis of variable- 
delay systems such as delay modulators and variable-path com 
munication systems. The method is essentially an application of 
the frequency-analysis technique and is based on the use of delay 
operators involving a variable time-delay. 

Service Range for Air-to-Ground and Air-to-Air Communica- 
tions at Frequencies Above 50 Mc. R. S. Kirby, J. W. Herb 
streit, and K. A. Norton. Institute of Radio Engineers, Proceed 
ings, Vol. 40, No. 5, May, 1952, pp. 525-536, illus. 10 references 

Analysis of the propagation aspects of air-to-ground and air-to 
air communications; operational aspects; methods of improving 
coverage; procedures for the calculation of coverage diagrams 

Microwave Communication System. Ernest A. Dahl. Radi 
& Television News, Vol. 47, No. 5, May, 1952, Radio-Electroni: 
Engineering, pp. 16-18, 55-58, illus. Equipment, available fre 
quency bands, and costs of microwave communication systems. 


ELECTRONIC CONTROLS 


Electronic Controls as Applied to Aircraft Inverters. Ben 
Starr. Aeronautical Engineering Review, Vol. 11, No. 8, August, 
1952, pp. 36-41, illus. 

Control circuits that use a gaseous grid controlled-rectifier tube 
(thyratron) as the control device; operation of the inverter and 
alternator output voltage controls. 

Slope Control for Resistance Welding. W. B. Hills. Ele 
tronics, Vol. 25, No. 5, May, 1952, pp. 124, 125, illus. 

Circuit and operating techniques for a slope control unit for r« 
sistance welding. The a.c. welding current is increased gradually 
from its initial to its final value by back-to-back thyratrons that 
serve as automatically varying resistors across heat control of the 
welder; examples of cost-cutting applications. 


ELECTRONIC TUBES 


Standards on Magnetrons: Definitions of Terms, 1952 
(Standard 52 IRE 7 S1). Institute of Radio Engineers, Proceed 
ings, Vol. 40, No. 5, May, 1952, pp. 562, 563. 

Triode Amplifiers for Operation from 100 to 420 Megacycles. 
D. C. Rogers. Electrical Communication, Vol. 29, No. 1, March, 
1952, pp. 12-19, illus. 

Design features, construction, operation, and applications of 
triode tubes that can operate at frequencies up to 420 me. per sec 
in grounded-grid circuits, can be mounted on conventional 
pressed-glass bases, and can be produced by standard manufactur 
ing techniques. 

Power-Amplifier 
Learned. 
162, 166. 

Tubes for Microwave Applications. W.B. Whalley. Radio & 
Television News, Vol. 47, No. 5, May, 1952, Radio-Electroni: 
Engineering, pp. 19-21, 44, illus. 

Some Recently Developed Cold Cathode Glow Discharge 
Tubes and Associated Circuits. II. G. H. Hough and D. S. 
Ridler. Electronic Engineering, Vol. 24, No. 291, May, 1952, pp. 
230-235, illus. 6 references. 

Decimal-Counter Electron Tube. D.L. Hollway. Electronics, 
Vol. 25, No. 5, May, 1952, pp. 152, 154, illus. 

Circuit and operation of a scale-of-ten counter electron tube in 
which incoming signals are counted by triggering a single electron 
beam through a closed sequence of ten pairs of stable states. 

Efficiency of Thermal Electron Emission. M. J. O. Strutt. 
Institute of Radio Engineers, Proceedings, Vol. 40, No. 5, May, 
1952, pp. 601-607, illus. 2 references. 

Theoretical calculations of the efficiency of thermal electron 
emission, defining the efficiency as the ratio of the power imparted 
to the emitted electrons to the heating power, assuming power 
loss by radiation only. 


Klystron for Air Navigation. Vincent 
Electronics, Vol. 25, No. 5, May, 1952, pp. 156, 158, 
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Correlation of DC and Microsecond Pulsed Emission from 
Oxide Coated Cathodes. Frank A. Horak. Journal of Applied 
Physics, Vol. 23, No. 3, March, 1952, pp. 346-349, illus. 11 ref- 
erences. 

A study of the d.c. and usec. pulsed emission currents obtain- 
able from oxide coated cathodes prepared on four different base 
metals. Life tests were made with no emission current drawn and 
emission values were determined as a function of life. 

Tube Comparison Chart. J.R. Heck. Electronics, Vol. 25, No. 
5, May, 1952, pp. 148, 150. H 

Rapid evaluation of similar types is provided by a three-co- 
ordinate graph that compares preferred and representative tube 
types in terms of plate resistance, transconductance, and ampli- 
fication factor. 

A Simple Valve Comparator. B.C. Foster. Electronic Engi- 
neering, Vol. 24, No. 291, May, 1952, pp. 220-223, illus. 1 ref- 
erence. 

Circuit and operation of a tube comparator that gives a cathode- 
ray tube presentation of the anode current versus anode voltage 
of two tubes simultaneously at a series of grid voltages. The 
tubes are tested by directly comparing their characteristics with 
those of a known specimen of the same type 


MEASUREMENTS & TESTING 


Apparatus for Testing Transistors. P. J. W. Jochems and F. 
H. Stieltjes. Philips Technical Review, Vol. 13, No. 9, March, 
1952, pp. 254-265, illus. 6 references. Development, construc- 
tion, and operation of an apparatus for tracing various transistor 
characteristics and measuring the transducer gain. 

Microwave Test Equipment. Radio & Television News, Vol. 47, 
No. 5, May, 1952, Radio-Electronic Engineering, pp. 34-36, illus. 
Equipment for making tests and measurements in the 1,000- 
50,000-me. range. 

An Airborne Microwave Refractometer. C. M. Crain and A. 
P. Deam. Review of Scientific Instruments, Vol. 23, No. 4, April, 
1952, pp. 149-151, illus. 4 references. 

Air-borne apparatus for measuring directly the tropospheric in- 
dex of refraction fluctuations and profiles. A continuous record 
of the change in the resonant frequency of a cavity resonator 
mounted in an aircraft and exposed to atmospheric air provides a 
record of the atmospheric index of refraction relative to the air- 
craft. 

A Versatile Phase-Angle Meter. G. N. Patchett. Electronic 
Engineering, Vol. 24, No. 291, May, 1952, pp. 224-229, illus. 8 
references. 

Comparison of the accuracy and applicability of methods em- 
ploying wattmeters, ammeters, or voltmeters for measuring the 
phase angle between two electrical quantities; principles, circuit, 
and operation of a phase-angle meter that gives a direct reading in 
degrees and positive indication of lagging and leading phase, and 
operates over the frequency range of 20—20,000 cycles per sec. 


NAVIGATION AIDS 


Long-Range-Navigation Instrumentation. Ben Alexander. 
Electrical Communication, Vol. 29, No. 1, March, 1952, pp. 9-11. 
2 references. 

Applications of tests that are used to obtain the accuracy of the 
instrumentation of the Navaglobe system to the general problem 
of reducing errors due to noise in the vicinity of the signal and to 
inaccuracies in the instrument itself in the instrumentation sys- 
tems for long-range navigation. 

Low-Power Beacons for Navigation. Aviation Week, Vol. 56, 
No. 18, May 5, 1952, pp. 49, 50, illus. Australian microwave sys- 
tem plots several stations to fix position; can be used for marking 
obstacles. 

Narco Shows Low-Cost DME Set. Scott H. Reiniger. Avia- 
tion Week, Vol. 56, No. 18, May 5, 1952, pp. 54, 55, illus. 

Design and operation of a lightweight D.M.E. set developed 
by the National Aeronautical Radio Corp. for personal and cor- 
poration aircraft. The D.M.E. set is remote-controlled and has 
only one knob for the pilot to operate. The Narco Superhomer, 
also developed for the small-plane market, is a low-cost V.H.F 
set that provides the essentials for V.H.F. communication and 
navigation. 

Interplanetary Communications and Navigation. James P 
Elliot. Journal of Space Flight, Vol. 4, No. 5, May, 1952, pp. 1-6, 
illus. Use of radar for interplanetary navigation and for the de 
tection of meteors; measurement of velocity by an application of 
the Doppler effect. 
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SILVER GRAPHALLOY | 


... for applications re- 
quiring low electrical 
noise, low and constant 
contact drop, high cur- 
rent density and mini- 
mum wear. 


EXTENSIVELY USED IN 


SELSYNS 
ROTATING THERMOCOUPLE and 
STRAIN-GAGE CIRCUITS 
ROTATING JOINTS 
GUN-FIRE CONTROLS 
DYNAMOTORS etc. 


Wide range of grades available for standard 
and special applications. 

Brush holders and coinsilver slip rings avail- 
able for use with Silver Graphalloy Brushes. 


OTHER GRAPHALLOY PRODUCTS: 


Oil-free self-lubricating 
Bushings and Bearings, Oil- 
free Piston Rings, Seal Rings, 
Thrust and Friction Washers, 
Pump Vanes. 


Write us for Data Sheets and further information. Outline 
your problem and we will apply our years of accumulated 
experience§towardfits solution. 


GRAPHITE METALLIZING 


CORPORATION 


1007 NEPPERHAN AVENUE + YONKERS, N. Y. 


ENGINEERING 


REVIEW—SEPTEMBER, 1952 85 


LEADING AIRL 


INCREASE PAYLOAD 
\By Using LORD Mountings 


Typical of the Lord Mount- 
ings used by the world’s 
leading Airlines today, are 
the MR-363 lightweight 
Mountings on the new 
Convair 340 engines. 


Pratt-Whitney R-2800 CB-16 Engines pack 
the power—and these new lightweight, 
low-cost Lord Mountings increase the pay- 
load approximately 10 Ib. per engine... . 
protect the air-frame from vibration. . . 
give p h 


gers a ride. 


Lord Vibration Control Mountings are increasing payloads, pro- 
tecting airframes, instruments and accessory equipment . . . adding 
to the comfort of passengers on 44 of the World’s Leading Airlines. 
Why? Because Lord Engineering experience and manufacturing 
capabilities are providing light weight, low-cost mountings which 
contribute much to profitable airline operation. Lord engineering 
capabilities are being used to advantage by design engineers 
throughout world industry in their battle to isolate vibration and 
shock in a wide diversity of machines. Consult with Lord Engineers 
even before design takes shape on the board . . . and in perfecting 
machines already operating . . . You will profit. 


SAE National Aeronautic Meeting 
Hotel Statler, Booth No. 26, Los Angeles, California 
October 1-4, 1952 


PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
725 Widener Building 238 Lafayette Street 


BURBANK, CALIFORNIA DALLAS, TEXAS 

233 South Third Street 1613 Tower Petroleum 
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ERIE, PENNSYLVANIA 
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CHICAGO 11, ILLINOIS 
$20 N. Michigan Ave. 
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RADAR 


Navy Unwraps APS-42 Transport Radar. Philip Klass. -Jeva 
tion Week, Vol. 56, No. 19, May 12, 1952, pp. 56-58, 61, 62, 64, 
illus. 

Construction, operating characteristics, and advantages of the 
AN/APS-42 produced by RCA for the Navy and designed to 
warn of dangerous terrain and hazardous weather in addition to 
ground mapping and displaying ground radar beacons to permit 
offset track flying; comparison with the APS-10. 

ATA Seeks Radar with Fewer Frills. Philip Klass. Aviation 
Week, Vol. 56, No. 20, May 19, 1952, pp. 50, 55, 56, 59, 60, 62, 
illus. 

Features recommended by Air Transport,Association for a new 
air-line radar unit that would abandon the X-band for a new wave 
length in the 5—6-cm. region and concentrate on terrain and 
weather warning. 

Radar Timetable up to the Airlines. Philip Klass. Aviation 
Week, Vol. 56, No. 21, May 26, 1952, pp. 58, 60-62, 64, 65, illus 

Factors that will influence the air lines to decide between a 
general-purpose radar unit, such as RCA’s APS-42 that could be 
available by mid-1954, and a lightweight warning unit, such as 
that recommended by the Air Transport Association but not yet 
developed. 

New Ecko One-Man Radar Approach System. Airports & Air 
Transportation, Vol. 5, No. 983, March-April, 1952, pp. 322, 323, 
illus. 

Design details and operation of a prototype radar approach aid 
that combines a 3-cm. radar installation with a V.H.F. DF re 
ceiver, developed for use at airports that do not have sufficient 
traffic to warrant full-scale equipment. 

Radar Plotting Board Controls Air Traffic. Electronics, Vol 
25, No. 5, May, 1952, pp. 166, 170, 174, 178, illus. Application of 
military in-flight radar control techniques to the control of civil 
aircraft departure; future civil applications. 

Organ-Pipe Radar Scanner. K. S. Kelleher and H. H. Hibbs 


Electronics, Vol. 25, No. 5, May, 1952, pp. 126, 127, illus. 


SATURABLE REACTORS 


Predicting Magnetic Amplifier Control Curves. Henry Leh 
mann. Electrical Engineering, Vol. 71, No. 4, April, 1952, p. 311, 
illus. 1 reference. 

A method of analyzing half-wave and full-wave circuits with 
high control winding impedance for self-saturated magnetic am 
plifiers, assuming perfect rectifiers and core materials with rec 
tangular hysteresis loops. 


TELEMETRY 


Guided Missile Test Center. James B. Wynn, Jr., and Sam L 
Ackerman. Electronics, Vol. 25, No. 5, May, 1952, pp. 106-111 
illus. 

Construction and operation of the telemetry system adopted as 
standard for tests on missiles fired at the U.S.A.F. Missile Test 
Center in the Caribbean. The air-borne equipment can transmit 
16 continuous channels of information, six of which may be used 
on a time-sharing basis to provide up to 172 channels of informa 
tion. 


TRANSMISSION LINES 


Chart for the TE,, Mode Piston Attenuator. Charles M. Allred 
U.S., National Bureau of Standards, Journal of Research, Vol. 48, 
No. 2, February, 1952, pp. 109, 110, illus. 2 references. (Also 
available as Research Paper No. 2293. Superintendent of Docu 
ments, Washington. $0.05.) A nomogram for determining the 
dependence of attenuation on frequency, conductivity, and radius 
of a cylindrical wave-guide TE); mode piston attenuator. 

Specialized Microwave Plumbing. Radio & Television News, 
Vol. 47, No. 5, May, 1952, Radio-Electronic Engineering, pp. 14, 
15, 52, illus. Equipment, techniques, and new developments in 
directing microwave energy into and through wave guides, 
couplers, and cables. 

Field Expandability in Normal Modes for a Multilayered Rec- 
tangular or Circular Wave-Guide. J. van Bladel. Franklin In 
stitute Journal, Vol. 253, No. 4, April, 1942, pp. 313-321, illus. 5 
references. 
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WAVE PROPAGATION 


Non-Communications Applications of Microwaves. Samuel 
Freedman. Radio & Television News, Vol. 47, No. 5, May, 1952, 
Radio-Electronic Engineering, pp. 11-13, 62, 63, illus. Applica- 
tions of microwaves to D.M.E., radar (including G.C.A. ), calorim- 
etry and spectroscopy. 


Equipment 


Contributors to Success. The Aeroplane, Vol. 82, No. 2128, 
May 2, 1952, pp. 547-549, illus. Design features of equipment 
and accessories developed by various companies for the de Havil 
land Comet. 


ELECTRIC (16) 


400-Cycle Aircraft Electric Systems. Karl W. Carlson. Aero 
Digest, Vol. 64, No. 4, April, 1952, pp. 46, 48, 50, 52, 54, 56-58, 
illus. 

Operational details of a.c. systems developed by General Elec 
tric for aircraft use; problems connected with the use of a.c. sys 
tems in aircraft; applications; construction and operation of 
100-cycle a.c. systems; comparison with d.c. systems. 


HYDRAULIC & PNEUMATIC (20) 


Airline Experience with Hydraulic Fluids. A pplied Hydraulics, 
Vol. 5, No. 5, May, 1952, pp. 76, 78, 80, 82, 84, 86. 

Operational experience, reported by the air lines, the U.S.N_., 
and the U.S.A.F., with nonflammable and conventional hydraulic 
fluids; effect of both types of fluid on the service life of hydraulic 
system components and on hydraulic seals. 

Analysis of Some Hydraulic Components Used in Regulators 
and Servomechanisms. S.Z.Dushkesand§.L.Cahn. American 
Society of Mechanical Engineers, Transactions, Vol. 74, No. 4, 
May, 1952, pp. 595-601, illus. Theory of operation and static 
and dynamic characteristics of some hydraulic components. 

Trapped Air in Hydraulic Systems. J. E.C. Stringer and kK. N 
Hastings. Applied Hydraulics, Vol. 5, No. 5, May, 1952, pp. 57, 
58, 112, 113, illus. 1 reference. 

Circuit problems resulting from trapped air in hydraulic sys 
tems; construction and operation of the Bubblicator, an instru 
ment developed for measuring air in oil, and of a manually oper 
ated air-release valve for removing air from hydraulic pipes. 

Cavitation Mechanics in the Design of Hydraulic Equipment. 
II, II. Robert T. Knapp. The Engineer, Vol. 193, Nos. 5023, 
5024, May 2, 9, 1952, pp. 592-596; 627, 628, illus. 

How to Design Hydraulic Reservoirs. W. T. McCorinick. 
Applied Hydraulics, Vol. 5, No. 5, May, 1952, pp. 64-66, illus. 


Flight Safety & Rescue (15) 


Some Developments for Greater Crash Safety in Aircraft. 
Robert J. Schroers. SAE Quarterly Transactions, Vol. 6, No 
April, 1952, pp. 241-251, illus. 

Equipment, facilities, procedures, and results of simulated 
crash tests on the flexible bladder-cell fuel tank. The tests were 
undertaken to develop fuel tanks capable of withstanding a crash 
impact range of 15 to 30 g. 

Current Safety Considerations in the Design of Passenger 
Seats for Transport Aircraft. Hugh De Haven. New York, 
Cornell University Medical College, Crash Injury Research, June, 
1952. 12 pp. 7 references. Features of seat design which con- 
tribute to passenger protection and safety in survivable air 
transport accidents. 

The Suppression of Explosions. E. J. White. Society of 
Licensed Aircraft Engineers, Journal, Vol. 1, No. 3, March, 1952, 
(Technical Instructor, Vol. 7, No.3), pp. 18, 19. 

Development and operation of a suppression system for fuel 
explosions in which a detector gives immediate response to a pres 
sure rise developing from an explosion and electrically exploded 
containers scatter inhibiting fluid in the path of the explosion 
flame front. 

New Ditching Survival Plan Urged. F. Lee Moore. Aviation 
Week, Vol. 56, No. 19, May 12, 1952, pp. 84-87, illus. Results of 
C.A.B.’s investigation of passenger survival of water landings; 
possible application to survival equipment and methods. 
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Imperial 


TRACING CLOTH 


TIME! 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of its 
high transparency and ink-taking sur- 
face and the superb quality of its cloth 
foundation. 

Imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

If you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for ink 
as well. 
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ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 
SAMPLES ON REQUEST —NO CHARGE 


Foremost Manufacturer of Pilot Lights 


The DIAL LIGHT COMPANY of AMERICA 


ACTUAL SIZE 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 


87 
| \ IN 
| | SUB-MINIATURE INDICATOR ASSEMBLIES 
A great aid to your miniaturization program 
\ 
ators | | lim) 
x. | q 
stru 
yper | 
ent. | 
023, 
| NOT == OR 
| | THIS |__| THIS 
| 
| 
raft. | 
0. 2, | 
= 
ger | “Se 
ork 
con 2 
| \_& 


AERONAUTICAL ENGINE 


THE EMERSON ELECTRIC MFG 
8100 FLORISSANT AVENUE 
ST LOuIs 21, MO 


GENERAL @ Ecectaic 


APPARATUS SALES BIVISION 


“INDIANA GEAR WORKS 


THE PIERCE GOVERNOR COMPANY, INC. 


WESTINGHOUSE 
ELECTRIC CORTORATION 


A representative exhibit of a few of our customers who have 
long used Bardwell & McAlister, Inc. as a source of supply for 


locking steel threaded inserts and 
studs in all materials softer than steel 


You are invited to join our “Good 
Company” — write for our Rosan 
Catalog, Dept. 43. 


ROSAN Threaded Insert ROSAN Locked-in Studs 


BARDWELL & McALISTER, Inc. 
BURBANK, CALIFORNIA 


The Original manufacturer of the Rosan Locking System 


AIRCRAFT APPROVED 


V5 


STAINLESS STEEL 


THREE-WAY NORMALLY OPEN AND 
NORMALLY CLOSED 


WEIGHT ONLY 1% LBS. APPROX. 32” HIGH 


Soft synthetic rubber inserts in plunger prevent 


leakage...Spring loaded for positive action...Power consump- 
tion approx. 10 watts...Usable in any position...Operating pres- 
sure to 150 P.S.I.... Fluid connections to suit your specifications. 

Some models for aircraft, such as valve illustrated, have 
Yellow Dot approval. Other solenoid aircraft valves available 


and under development for pressures to 3,000 P.S.I. 

Two-way normally open and normally closed solenoid valves 
for special media such as liquid oxygen, nitric acid and concen- 
trated hydrogen peroxide are also available in a variety of sizes. 


Inquiries regarding your solenoid valve 
problems are welcomed. 


VALVE DIV. 


THE SKINNER CHUCK COMPANY 
143 Belden Ave., Norwalk, Conn. 
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Flight Testing (13) 


Production Test Flying. H. P. Powell. Shell Aviation News, 
No. 166, April, 1952, pp. 7-10, illus. Planning and procedures for 
flight-testing production aircraft. 

Fastest and Highest. Flight, Vol. 61, No. 2259, May 9, 1952, 
pp. 556-558, illus. Results and analysis of supersonic flight tests 
by William B. Bridgeman on the Douglas D-558-II Skyrocket; 
air-launching techniques. 


Fuels & Lubricants (12) 


The Aviation Industry. Lubrication, Vol. 38, No. 4, April, 
1952, pp. 37-52, illus. 9 references. 

Significant development in fuels and lubricants for aircraft and 
power plants; results of a service evaluation on additive oils for 
reciprocating engines; lubrication needs and problems of gas- 
turbine engines; commercial jet fuels; aircraft and accessory 
lubricants; lubricating oils and hydraulic fluids. 

How Gasoline Helps to Form Engine Deposits. R.S. Spindt 
and Court L. Wolfe. SAE Journal, Vol. 60, No. 5, May, 1952, 
pp. 39-44, illus. (Excerpts from a paper.) Equipment, pro 
cedure, and results of experiments on the role of gasoline in the 
formation of engine deposits. 

A New Aviation Fuel Lead Scavenger. V. E. Yust. Acro 
Digest, Vol. 64, No. 4, April, 1952, pp. 76, 78, 80, illus. 

Research by Shell Oil Co. on the mechanism of spark plug foul 
ing and test results on the Shell scavenger developed to reduce*the 
formation of the metallic lead deposits that were found to be a 
major source of fouling. 

Friction and Wear. J. Pomey. (France, O.N.E.R.A., Rapport 
Technique No. 36, 1948). U.S., N.A.C.A., Technical Memoran 
dum No. 1318, March, 1952. 108 pp.,illus. 91 references. 

General survey of friction and wear which includes studies of 
hydrodynamic lubrication, boundary lubrication, seizure, and dry 
friction; definitions of terms; fundamentals of the friction and 
wear processes; analysis of the effects of surface films. 

A Study of Lubrication at 100°K. N.R. Kuloor. Journal of 
Scientific & Industrial Research, Vol. 11B, No. 3, March, 1952, pp 
85-89, illus. 7 references. 

Experimental study of the lubricating properties at 100°K. of 
several aliphatic acids and aromatic hydrocarbons; explanation 
of the mechanism of lubrication at low temperatures, based on 
test data. 

Aeration and Foaming in Lubricating Oil Systems. R. Tourret 
and Norman White. Aircraft Engineering, Vol. 24, No. 279, 
May, 1952, pp. 122-130, 137, illus. 38 references. 

An analysis of oil aeration and the mechanism of the formation 
and decay of the foaming process in aircraft engines; factors af 
fecting engine-oil aeration; methods of overcoming aeration and 
foaming. 

Measurement of Extreme Pressure Properties of Lubricants. 
American Society for Testing Materials, Bulletin No. 181, April, 
1952, pp. 43-46, illus. Report of the Special Committee of 
ASTM Committee D-2 on Petroleum Products and Lubricants 


Gliders (35) 


Stahanovec KIM-2 Two-Place Sailplane, U.S.S.R. Suilplane 
and Glider, Vol. 20, No. 4, April, 1952, p. 8, illus. 


Instruments (9) 


Nuclear Meters for Measuring Soil Density and Moisture in 
Thin Surface Layers.- D. J. Belcher, T. R. Cuykendall, and H.S 
Sack. U.S., C.A.A., Technical Development Report No. 161, 
February, 1952. S&pp.,illus. 1 reference. 

A Simplified Analysis of Helicopter and Automatic Pilot Dy- 


namic Stability. II. John E. Burkam. 
Vol. 26, No. 4, March, 1952, pp. 1 
ences. 

Swiss Unit Gives Check on Engine. 
No. 18, May 5, 1952, p. 56, illus. 

Performance, operation, and applications of the Motograph, 
Peravia RD244, an engine data recorder developed by Peravia, 
Bern, Switzerland, which records manifold pressure, r.p.m., and 
pressure-altitude as a function of time. 


American Helicopter 
1-13, 15, 16, illus. 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN 


7 


SCINFLEX assuses 


LOW MAINTENANCE BECAUSE 
IT PERMITS SIMPLICITY 


When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


¢ Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils ¢ Fungus Resistant e Easy Assembly and Disassembly « 
Fewer Parts than any other Connector ¢ No additional solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 


AVIATION CORPORATION 
Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Steph 
Bidg., 6560 Cass Ave., Detroit 2, Michigan ® Brouwer Bldg., 176 W. Wisconsin 
a » Mil kee, Wi jin © 582 Market Street, San Francisco 4, California 
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Temperature-Compensated Springs for Aircraft Application. 
M. Gerard Fangemann. Aeronautical Engineering Review, Vol. 
11, No. 8, August, 1952, pp. 42, 43, illus. 

Use of a temperature-compensated Iso-Elastic spring in the 
Eclipse-Pioneer fuel-flow system which indicates the rate at 
which fuel is being consumed by the engine. 

High-Speed Printer for Computers and Communications. 
John J. Wild. Electronics, Vol. 25, No. 5, May, 1952, pp. 116- 
120, illus. 2 references. 

Construction and operation of an electronic typewriter that 
converts electrical information from digital calculators or other 
sources of binary-coded signals to typewriter copy in 80 columns 
on plain paper at a rate of 5 or more lines per sec. 

An Instantaneous and Continuous Sodium-Line Reversal Py- 
rometer. M. M. El Wakil, P. S. Myers, and O. A. Uyehara. 
American Society of Mechanical Engineers, Transactions, Vol. 74, 
No. 2, February, 1952, pp. 255-264, Discussion, pp. 265-267, 
illus. 25 references. 

Theory, development, and calibration of an electro-optical 
sodium-line reversal pyrometer for measuring and recording com 
bustion temperatures in a spark-ignition engine. 

Stability of a Bimetallic Disc. I. W.H. Wittrick. II. W.H 
Wittrick, D. M. Myers, and W.R. Blunden. Australia, Depart- 
ment of Supply, Aeronautical Research Laboratories, Report No. 
SM. 183, November, 1951. 30 pp.,illus. 4 references. 

Development of the general theory of the deformation due to 
temperature changes of a bimetallic disc with a small initial 
curvature; application to the case of a disc with an initially 
spherical form. An expression is derived for the mean tempera 
ture maintained by this type of disc when used as the control ele 
ment of a thermostat, and results are obtained for the temperature 
variation about this mean value. 

A Microsecond Interval Timer. E. W. Titterton. Review of 
Scientific Instruments, Vol. 23, No. 2, February, 1952, p. 96, illus. 
3 references. 

Circuit, construction, and operation of a device that employs an 
artificial transmission line of the lumped constant low-pass filter 
type, designed to measure the difference in time of occurrence of 
two events to an accuracy of 0.1 usec. 


Laws & Regulations (44) 


Draft Revision of Warsaw Convention Relating to Unification 
of Rules of Liability of Carriers in International Carriage by Air, 
Prepared by ICAO Legal Sub-Committee in Paris, January, 1952. 
Journal of Air Law and Commerce, Vol. 19, No. 1, Winter, 1952, 
pp. 85-100. 2 references. 

The Colonial Airlines Challenge to U.S.-Canadian Transport 
Agreement. R.R.Hackford. Journal of Air Law and Commerce 
Vol. 19, No. 1, Winter, 1952, pp. 1-10. 


Machine Elements (14) 


How to Specify Precision Knurls. George Barrow. Product 
Engineering, Vol. 23, No. 5, May, 1952, pp. 142, 148, illus. A 
specification procedure developed for small machine elements that 
employ straight knurling to obtain a press fit assembly and re- 
quire a rigid system of designation. 


BEARINGS 


Dynamic Capacity of Roller Bearings. G. Lundberg and A. 
Palmgren. (Ingenidrsvetenskapsakademien, Handlingar Nr. 210, 
1952). Acta Polytechnica (Stockholm), No. 96 (Mechanical Engi- 
neering Series, Vol. 2, No. 4),1951. 32pp.,illus. lreference. Sw 
Kr. 5:00. In English. 

Development of a simplified method for determining the life 
and basic capacity of roller bearings. By means of this method, 
equivalent loads are obtained for spherical and tapered single- 
and double-row roller bearings. 

An Electrical Method for Determining Journal-Bearing Char- 
acteristics. D.S. Carter. Journal of Applied Mechanics, Vol. 19, 
No. 1, March, 1952, pp. 114-118, illus. 1 reference. 

American Standard Tolerances for Ball and Roller Bearings. 
IV. Tool Engineer, Vol. 28, No. 5, May, 1952, pp. 66,67. Tables 
of ABEC-3 magneto-type ball bearings and ABEC-5 magneto 
type ball hearings; tolerances in 0.0001 in. 
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1952, these wires. Thus, the Kidde Continuous Fire 
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FRICTION 


Friction and Wear. J. Pomey. (France, O.N.E.R.A., Rapport 
Technique No. 36, 1948.) U.S., N.A.C.A., Technical Memoran 
dum No. 1318, March, 1952. 108 pp., illus. 91 references. 

General survey of friction and wear which includes studies of 
lubrication, seizure, and dry friction; definitions of terms; fund 
amentals of the friction and wear processes; analysis of the ef 
fects of surface films. 

Friction and Surface Damage of Several Corrosion-Resistant 
Materials. Marshall B. Peterson and Robert L. Johnson. U’.S., 
N.A.C.A., Research Memorandum No. E51L20, February 20, 
1952. 20 pp., illus. 6 references. 

An investigation of the frictional behavior in air of corrosion-re 
sistant high-temperature materials which was conducted at room 
temperature under static and extremely slow-speed sliding-fric 
tion conditions using a range of loads with maximum loading suf 
ficient in most cases to cause appreciable plastic deformation of 
the surfaces. 

Designing for Less Friction. J. M. Eastman. Product Engi 
neering, Vol. 23, No. 5, May, 1952, pp. 124-129, illus. 

The effects of design proportions on the forces of friction and 
methods of reducing or eliminating friction are illustrated by dia 
grams of good and poor design of machine elements such as shafts, 
wheels, and bearings. 


GEARS & CAMS 


Geared for the Job. Boeing Magazine, Vol. 22, No. 4, April, 
1952, pp. 10, 11, 14, illus. 1 reference. Equipment and methods 
used at Boeing Airplane Co. for the development of gear types and 
the production of gears for prototype aircraft. 


SPRINGS 
The Calculation of Rectangular Bar Helical Springs. A. M 
Wahl. Journal cf Applied Mechanics, Vol. 19, No. 1, March, 


1952, pp. 119-122, illus. 3 references. 

Formulas and charts for calculating deflection and stress in 
helical compression or torsion springs of rectangular cross section 
which take curvature effects into account; application to the cal 
culation of stress (involving fatigue) in small index springs and of 
deflections for springs coiled flatwise. 

Temperature-Compensated Springs for Aircraft Application. 
M. Gerard Fangemann. Aeronautical Engineering Review, Vol 
11, No. 8, August, 1952, pp. 42, 43, illus. Use of a tempera 
ture-compensated Iso-Elastic spring in the Eclipse-Pioneer fuel 
flow system. 


Maintenance (25) 


Douglas Service. Vol. 10, No. 2, March-April, 1952. 
illus. DC-3, DC-6. 

Has Progressive Overhaul ‘Paid Off’? F. A. Page and S. L 
Bergen. Esso Air World, Vol. 4, No. 5, March-April, 1952, pp 
115-119, illus. Equipment, methods, and results of the Progres 
sive Overhaul Plan for aircraft maintenance adopted in 1947 by 
United Air Lines for handling their fleet of DC-6’s. 

The de Havilland Propeller Overhaul and Repair Organiza- 
tion. de Havilland Gazette, No. 68, April, 1952, pp. 44-46, 
illus. 


20) pp 


Materials (8) 


The Flow of Metals, I, II. E. N.daC. Andrade. he Engi 
neer, Vol. 193, Nos. 5025, 5026, May 16, 23, pp. 658, 659; 692, 
693. 21 references. 

Development and analysis of an experimentally derived ex 
pression for the creep behavior under tension of various pur¢ 
metals. The relative importance of the parameters varies mark 
edly with the temperature, and this result is used to express the 
possible physical mechanism of creep. 

Strain-Hardening and Softening with Time in Reference to 
Creep and Relaxation in Metals. A. Nadai. American Society 
of Mechanical Engineers, Transactions, Vol. 74, No. 3, April, 1952, 
pp. 403-413, illus. 9 references. 

Formulation of analytical expressions for defining the influence 
of strain-hardening, of the time rate of change of the flow resist 
ance, and of recovery strains on the creep and relaxation of metals 
under uniaxial stress. 
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Absolute Hardness Scale. J. Murkes. (Teknisk Tidskri(ft, 
Vol. 82, No. 2, January 15, 1952, pp. 37-40. 17 references.) 
Engineers’ Digest, Vol. 18, No. 4, April, 1952, pp. 112-114, illus 

Requirements of a hardness scale; comparison of testing 
methods employing various hardness scales; development of an 
absolute hardness scale by means of experimental measurements 
that establish a quantitative relationship between Mohs’ number 
and the true hardness of standard materials used in Mohs’ scale 

New Techniques of Metallurgical Research; Aids to Micros- 
copy and Physical Testing of Metals. Metal Treatment, Vol. 19, 
No. 79, April, 1952, pp. 166-170, illus. 


CERAMICS & CERAMALS 


High Temperature Coatings. Frederick D. Shaw 
Finishing, Vol. 18, No. 4, April, 1952, pp. 15-18, illus. Ceramic 
and ceramal coatings for metals at high-temperature and for cor- 
rosion-protection uses; procedures for applying the coatings 

Inner Ceramic Coating Prolongs Exhaust Life. Canadian 
Aviation, Vol. 25, No. 5, May, 1952, pp. 52, 82,83. Results of re 
search, including flight testing, on the life-extending properties of 
thin ceramic coatings on exhaust systems. 

Radioisotope Study of Porcelain-Enamel Adherence. l7.\., 
National Bureau of Standards, Technical News Bulletin, Vol. 36, 
No. 5, May, 1952, pp. 74-76, illus. 


Organ 


CORROSION & PROTECTIVE COATINGS 


Film-Rupture Mechanism of Stress Corrosion. Hugh L 
Logan. U.S., National Bureau of Standards, Journal of Research, 
Vol. 48, No. 2, February, 1952, pp. 99-105, illus. 
(Also available as Research Paper No. 2291. 
Documents, Washington. $0.10.) 

Results of tests undertaken, in connection with a general in 
vestigation of the mechanism of stress corrosion in metals, to de 
termine the electrochemical solution potential of an Al alloy, two 
brasses, an Mg alloy, and low-carbon and stainless steels free from 
the protective effects of film and the relationship between these 
potentials and the stresses applied to the alloys. 

The Electrical Nature of Corrosion and Cathodic Protection. 
H. D. Holler. Electrical Engineering, Vol. 71, No. 4, April, 1952, 
pp. 367-873, illus. 16 references. 


15 references 
Superintendent of 


METALS & ALLOYS 


A Dictionary of Metallurgy. III. A.D. Merriman and J. 5 
Bowden. Metal Treatment, Vol. 19, No. 79, April, 1952, pp. 175 
182, illus. 

Machining Data of High Temperature Alloys. P. G. DeHufi 
and D. C. Goldberg. Automotive Industries, Vol. 106, No.9, May 
1, 1952, pp. 46-49, 82, 86, illus 

An Investigation of Boron and Other Low-Alloy Steels. III. 
H. B. Knowlton. Steel Processing, Vol. 38, No. 4, April, 1952, pp 
186-190, illus 

New 17-7PH Stainless Working Techniques. 
Vol. 17, No. 5, May, 1952, pp. 49-53, illus. Results of research at 
Douglas Aircraft Co. on the properties, workability, and proc 
essing techniques of Armco’s 17—7PH stainless steel 

Temperature-Compensated Springs for Aircraft Application. 
M. Gerard Fangemann. Aeronautical Engineering Review, Vol 
11, No. 8, August, 1952, pp. 42, 43, illus. 

Characteristics of Iso-Elastic, a nickel alloy used in the tem 
perature-compensated spring of the Eclipse-Pioneer fuel-flow 
system. The main physical properties of Iso-Elastic are tabu 
lated. 

Fatigue Properties of Cast Aluminum Alloys. 
F. M. Howell, and J. O. Lyst 
5, May, 1952, pp. 119-128, illus. 

Forming Wrought Magnesium. Magazine of Magnesium, May, 
1952, pp. 1-7, illus. Outline of forming methods for magnesium, 
particularly those techniques applicable to working temperatures 
between 400° and 775° F. 

Machining Magnesium Alloys. 
1952, pp. 10-15, illus. 

Titanium Takes the Test. Esso Air World, Vol. 4, No. 5, 
March-April, 1952, pp. 180-132, illus. Results of experimental 
investigations by Ryan Aeronautical Co. on the adaptability of 
stainless steel forming techniques to the fabrication of titanium 
parts for aircraft. 
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Product Engineering, Vol. 23, No 
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CONSULT YOUR 
AERONAUTICAL ENGINEERING CATALOG 


For Names—Current Addresses—General Description of Products of all 
principal manufacturers of aircraft and guided missile components 


Specific product data of these leading com- 
panies is filed in the current 1952 edition. 


Adel Division, General Metals Cor- 
poration 

Aerojet Engineering Corporation 

Aeroquip Corporation 

Air Associates, Inc. 

Airborne Accessories Corporation 

American Brass Company 

American Felt Company 

American Steel & Wire 
U.S. Steel Company 


Division, 


Baldwin-Duckworth Division, Chain 
Belt Company 
Bendix Products Division, Bendix 
Aviation Corporation 
The BG Corporation 
Bowser Technical Refrigeration Divi- 
sion, Bowser, Inc. 
Breeze Corporations, Inc. 
Cannon Electric Company 
Chicago Rawhide Manufacturing Co. 
The Cleveland Pneumatic Tool Com- 
pany 
Continental Screw Company 
Eastern Industries, Inc. 
Eaton Manufacturing Company 
Eclipse-Pioneer Division, Bendix 
Aviation Corporation 
Electrical Engineering & Mfg. Com- 
pany 
Electrol, Inc. 
Fairchild Engine & Airplane Corp. 
Fenwal, Inc. 
Fine Organics, Inc. 
Flexonics, Inc. 
Foote Bros. Gear & Machine Cor- 
poration 
General Controls Company 
The A. W. Haydon Company 
Heli-Coil Corporation 
Huck Manufacturing Company 


Industrial Sound Control, Inc. 


Jack & Heintz, Inc. 
Johns-Manville 


Joy Manufacturing Company 


Lavelle Aircraft Corporation 

Leach Relay Company 

Lear, Incorporated 

The Lewis Engineering Company 

Link-Belt Company 

Marman Products, Inc. 

Meletron Corporation 

Micro Switch Division, Minneapolis- 
Honeywell Regulator Co. 

The New York Air Brake Company 

Owens-Corning Fiberglas Corpora- 
tion 

Pacific Airmotive Corporation 

Pesco Products Division, 
Borg-Warner Corporation 

M. H. Rhodes, Ine. 

Rohr Aircraft. Corporation 

Safe Flight Instrument Corporation 

Scintilla Magneto Division, Bendix 
Aviation Corporation 

Scott Aviation Corporation 

Simmonds Aerocessories, Inc. 

South Wind Division, 
Stewart-Warner Corporation 

Sperry Gyroscope Company 

Standard Pressed Steel Company 

Stratos Division, Fairchild Engine & 
Airplane Corporation 

United States Steel Company 

Utica Drop Forge & Tool Corpora- 
tion 

Vickers, Inc. 

Walker-Turner Division, Kearney & 
Trecker Corporation 

Western Gear Works 

Wittek Manufacturing Company 


AERONAUTICAL ENGINEERING CATALOG 


An Official Publication of the 
INSTITUTE OF THE AERONAUTICAL SCIENCES 


2 East 64th Street 


New York 21, N.Y. 


For Dependable 
Hose Connections 


WITTEK 
STAINLESS STEEL 


HOSE CLAMPS 


TYPE WWD (Tangential- 
with one-piece housing) 


TYPE FBSS (Radial- 
with floating bridge) ii 


Conform to Navy & Air Force Specifications—(.A.A. Approved 


WITTEK 


Manufacturing Co. 
4305-15 West 24th Place, Chicago 23, Illinois 


Positive lock 
with toggle action 


High Strength Access 


Latch weighing only 3.2 
ounces, takes an ultimate load 
of 2,700 lbs. in tension, 5,000 
in shear. Designed for panels. cargo 
doors, radomes, and similar surfaces. 
Suitable for either hinged or detach- 
able panels. Special pull-up and ad- 
justment features. Heavy duty toggle 
gives positive lock when flush. 

Simmonds Cowling Latches weigh 
6 to 8 ounces, take an ultimate load 
of 7,000 Ibs. Pull-up is 34 inch. Sizes 
to fit cowling curvatures from 27 in- 
ches to flat. For bulletins on these 
latches, write to: 


SIMMONDS nc 


AEROCESSORIES, INC. 
TARRYTOWN, NEW YORK 
Branch Offices 


Glendale, Calif. * Dayton, Ohio 


Dallas, Texas * Washington, D.C. * Montreal, Canada 
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NONMETALLIC MATERIALS 


Effect of Velocity on Tensile Impact Properties of Polymethyl 
Methacrylate. Bryce Maxwelland J. P. Harrington. American 
Society of Mechanical Engineers, Transactions, Vol. 74, No. 4, 
May, 1952, pp. 579-587, illus. 14 references. 

Review of the basic theory of impact testing of plastics and of 
the current theories of impact resistance. Results of tests on 
polymethyl methacrylate are interpreted in terms of the rheologi- 
cal properties and the structure of the material and in terms of 
the practical applications to material selection and fabrication. 

Impact Strength of Some Thermosetting Plastics at Low Tem- 
peratures. John J. Lamb, Desmond A. George, Harriet A 
Baker, and L. E. Sieffert. American Society for Testing Ma 
terials, Bulletin, No. 181, April, 1952, pp. 67-70, illus. 6 ref 
erences. 

Some Properties of Plastics and the Use of Plastic Apparatus 
at Low Temperatures. W. F. Giauque, T. H. Geballe, D. N 
Lyon, and J. J. Fritz. Review of Scientific Instruments, Vol. 23 
No. 4, April, 1952, pp. 169-173. 4 references. 

Measurement of Residual Stress in Thermosetting Plastics. 
Russell DeWaard, Charles R. Stock, and Turner Alfrey, Jr. A mer 
ican Society for Testing Materials, Bulletin, No. 181, April, 1952 
pp. 538-59, illus. 13 references. 

A technique for measuring the magnitude and distribution of re 
sidual stresses in filled thermosetting plastics. The testing 
method is based on the distortion produced in a specimen by the 
relief of stress as material is machined away. 

Arc Resistance. I—Tracking Processes in Thermosetting In- 
sulating Materials. Murray Olyphant, Jr. American Society for 
Testing Materials, Bulletin, No. 181, April, 1952, pp. 60-67, illus 
12 references. Results of a study of the initiation and propaga 
tion of conducting paths or tracks formed by low-current ares in 
thermosetting insulating materials. 

Plastic Foam in Control Surfaces. 
18, May 5, 1952, p. 34, illus. 

Design advantages, production techniques, and applications of 
control surfaces developed at Northrop Aircraft, Inc., which have 
as a filler a hard plastic foam developed from polystyrene by Dow 
Chemical Co. 

Statistical Theory of Rubber-Like Elasticity. V—The Stress 
Birefringence. Akira Isihara, Natsuki Hashitsume, and Masao 
Tatibana. Journal of Applied Physics, Vol. 23, No. 3, March, 
1952, pp. 308-312, illus. 8 references. 

Calculation of the effects of the formation of a network in elas 
tomers composed of non-Gaussian chains on the stress-birefring 
ence; comparison with calculations that use the Gaussian inde 
pendent chains. 

The Effect of Moisture Content on the Tensile Strength of 
Sitka Spruce. W.T. Curry. Aircraft Engineering, Vol. 24, No 
279, May, 1952, pp. 142, 143, illus. 1 reference. A report of re 
search carried out on aircraft quality Sitka spruce. 


Aviation Week, Vol. 56, No 


SANDWICH MATERIALS 


The Optimum Problem of the Sandwich Plate. W. 
Journal of Applied Mechanics, Vol. 19, No. 1, March, 1952, pp 
104-108, illus. 2 references. Development of a method for 
selecting the dimensions of a sandwich plate in order to obtain a 
favorable relation between its weight and the load carried. 


Fliigge 


Meteorology (30) 


A Photographic Study of Freezing of Water Droplets pe 
Freely in Air. Robert G. Dorsch and Joseph Levine. U.S., N.A 
C.A., Research Memorandum No. E51L17, February 25, pst 
29 pp., illus. 13 references. 

Equipment, technique, and results of a photographic inves 
tigation of water droplets of less than 200s in diameter falling 
freely in air at temperatures between 0° and —50°C. to deter- 
mine the shape of frozen droplets, the occurrence of collisions of 
partly frozen or of frozen and liquid droplets, and the sta- 
tistics on the freezing temperature of individual free-falling drop 
lets. 

Diurnal Variation of Wind Velocity and Pressure in the Upper 
Atmosphere. H. Arakawa. Papers in Meteorology and Geophys- 
ics, Vol. 2, No. 2, June, 1951, pp. 129-131, illus. 3 references. 

On the Motion of a Vortex in a Non-Uniform Pressure Field. 
S. Syono. Papers in Meteorology and Geophysics, Vol. 2, No. 2, 
June, 1951, pp. 117-128, illus. 5 references. 
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Equations of the motion of a vortex in a nonuniform pressure 
field are obtained by integrating the equations of motion over the 
domain of a vortex and separating the motion into that of a vortex 
as a whole and that within the vortex; application to the motion 
of tropical cyclones. 

Dynamics of the T. Sato. 
and Geophysics, Vol. 2, No. 2, June, 1951, pp. 132-149, illus. 15 
references. nendemment of equations for the characteristics, 
structure, and dynamics of the jet stream. 

On the Horizontal Motion of the Atmosphere. I-—Stationary 
Motion. T.Sato. Papers in Meteorology and Geophysics, Vol. 2, 
Nos. 3, 4, December, 1951, pp. 343-345. 3 references. 

Studies on Biplane Wind Vanes, Ventilator Tubes, and Cup 
Anemometers. M. Sanuki, S. reg ag N. Tsuda. Papers in 

Meteorology and Geophysics, Vol. , Nos. 3, 4, December, 1951, 
pp. 317-333, illus. 1 reference. 

Techniques and results of experiments to determine blade char- 
acteristics of the combined wind vane and anemometer with 
various types and numbers of blades, the oscillation characteristics 
of Dines pressure tube, R.A.E. pattern wind vane, and ‘‘ Windial,” 
and the ventilating capacities of various radiosonde ventilator 
tubes. 

Tank Test of Radiosonde Ventilator Tubes. M. Sanuki, 
ronan; and A. Kusano. Papers in Meteorology and aoa 
Vol. No. 2, June, 1951, pp. 196-204, illus. 3 references. De- 
sign features and equipment of a towing water tank; experi- 
mental techniques; and results of tests in the tank of radiosonde- 
ventilator-tube performance. 

Double Lobe System Rawin. N.Kodaira. Papers in Meteorol- 
ogy and Geophysics, Vol. 2, No. 2, June, 1951, pp. 205-212, illus. 4 
references. 

Development, circuits, and operation of the double-lobe system 
rawin operating at 408 mc. which was designed to provide better 
observational accuracy than the single-lobe system rawin. 

The Forecasting of Jet-Aircraft Condensation Trails. H. 
Appleman. Aeronautical Engineering Review, Vol. 11, No. 8, 
August, 1952, pp. 30-32, illus. 

The nature of the formation of aerodynamic and exhaust con- 
densation trails; their operational importance; methods of fore- 
casting the occurrence of jet trails which are based on meteorolog- 
ical data. 


Papers in Meteorology 


Missiles (1) 


Guided Missile Test Center. 
Ackerman. 
illus. 

Construction and operation of the equipment used in the 
telemetry system adopted as standard for tests on missiles fired 
at the U.S.A.F. Missile Test Center in the Carribbean. 


James B. Wynn, Jr., and Sam L. 
Electronics, Vol. 25, No. 5, May, 1952, pp. 106-111, 


Navigation (29) 


The Treatment of Navigational Errors. E.W. Anderson. In 
stitute of Navigation, Journal, Vol. 5, No. 2 ag ely 1952, pp. 103 
117, Discussion, pp. 118-124, illus. 1 reference. 
that may occur in navigational procedure; brief statistical an 
alysis of their relative value; error criteria for safe navigation. 

The Selection of Navigation Systems for ae Aiscralt. D. 
Bower. Institute of Navigation, Journal, Vol. 5, No. 2, April, 
1952, pp. 147-167, illus. 3 references. 

Factors that affect the selection of navigation systems for both 
strategic and tactical uses of military aircraft in all phases of the 
mission; flexibility, mobility, and security requirements. 

Flight Navigation Techniques Across the Pacific. Robert S. 
Nielsen. Navigation, Vol. 3, No.3, March, 1952, pp. 84-89. 

Flight navigation techniques and available ground and air 
borne navigation equipment for a flight plan from Sydney, 
Australia, to Vancouver, Canada, via Fiji, Canton Island, Hono 
lulu, and San Francisco. 

The Design of Aeronautical Charts. Rolland H. Waters and 
Edward W. Bishop. Navigation, Vol. 3, No. 3, March, 1952, pp 
73-78. 12 references. Principles and techniques of chart design 
which would increase the functional value of aeronautical charts 

A Twilight Computer and Planisphere for High Latitude Navi- 
gation. J. W. Cox and K. R. Greenaway. Navigation, Vol. 3, 
No. 3, March, 1952, pp. 67-73, illus. 

Theory, design, and accuracy of a computer for calculating the 
twilight conditions on any flight path; the computer, which con- 
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Another new development using 


B. F. Goodrich 


This seal designed and manu- 
factured by Brummer Manu- 
facturing Corp., Chicago 
Heights, Illinois. B. F. 
Goodrich Chemical 
Co. supplies Hycar 

rubber only. 


REVENTING oil leaks from rear 

main bearings of automobile en- 
gines was always a tough problem— 
until an ingenious manufacturer de- 
veloped this two-piece seal made with 
Hycar OR (oil resistant) rubber. It 
not only replaces rope or wicking 
seals, but also uses a new technique 
in shaft sealing. 

It is made in two pieces. The oil- 
resistant Hycar rubber is molded into 
a lip-type seal on a half-circle, U- 
channel metal band. Two of these 
half-seals are fitted around the crank- 
shaft and tightened together. Finely 
ground, the ends of each half-seal 
form a perfect, tight circle. Result— 


Two-piece seal 
for crankshafts 
stops bearing leaks 
for good! 


a positive oil seal . . . and an easy, 
simple installation method. 

Because of Hycar OR’s many advan- 
tages, it meets the severe service 
requirements of automotive engines. 
Hycar withstands high temperatures 
and abrasion . . . has exceptional re- 
sistance to automotive engine oils 
and greases with added detergents, 
and engine acids. 

Versatile Hycar rubber compounds 
are used in many applications through- 
out industry. They can be made to 
resist heat and cold, weather, abra- 
sion, oil, grease and many chemicals. 
Perhaps a Hycar rubber compound 
may help you improve or develop 
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hemical 


more saleable products—solvea prob- 
lem youthought couldn’t beanswered. 
For helpful technical advice, please 
write Dept. HH-9, B. F. Goodrich 
Chemical Co., Rose Bldg., Cleveland 
15, Ohio. In Canada: Kitchener, 
Ontario. Cable address: Goodchemco. 


B. F. Goodrich Chemical Company 
A Division of The B. F. Goodrich Company 


Hycar 


Reg U.S. Pat. Of. 
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GEON polyvinyl materials e HYCAR American rubber « GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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sists of a slider that moves under a transparent rotatable surface, 
allows for the motion of the aircraft. A high-latitude planispher« 
is constructed on the reverse side of the twilight computer. 


Ordnance & Armament (22) 


Russian Aircraft Guns. I. Roger Marsh. Aviation Age, Vol 
17, No. 5, May, 1952, pp. 34, 35, illus. Types, construction, and 
operation of Soviet aircraft armaments. 


Photography (26) 


A Simplified Method of Measuring Take-Off Distances. G.C 
Abel. Aircraft Engineering, Vol. 24, No. 279, May, 1952, pp. 132, 
133, 145, illus. 1 reference. A method of analysis of F.47 camera 
films of take-offs, based on a fixed position of the camera on the 
runway. 

Aussies Make Recording Camera. 
No. 21, May 26, 1952, p. 68, illus. 

Features and advantages of an operational research camera 
developed by the Australian Department of Civil Aviation which 
records take-off and landing performance and gives data for com 
puting normal rates of acceleration and deceleration during tak« 
off and landing, and normal touchdown speed. 

Development of an Instrument for Measuring Aircraft Cockpit 
Visibility Limits. Thomas M. Edwards. U.S., C.A.A., Tech 
nical Development Report No. 153, January, 1952. 8 pp., illus 
references. 

Design, development, and operation of the Binocular Cockpit 
Visibility Camera designed for use as a standard means of measut 
ing and recording cockpit vision angles; comparison with othe 
instruments used for the same purpose. The camera has two 
lenses spaced at the average distance between the human eyes and 
records both visibility and angles of vision in the cockpit. 

Automatic Exposure Control. George Bruck and John Ward 
Photographic Engineering, Vol. 3, No. 1, 1952, pp. 1-11, illus. 

An electronic control that provides continuous adjustments of 
exposure by regulating the iris and shutter-speed; applications to 
strip-film cameras for high-speed, low-altitude aerial photog 
raphy. 

Initial Adjustment of the Mach-Zehnder Interferometer. F 
W. Price. Review of Scientific Instruments, Vol. 23, No. 4, April, 
1952, p. 162, illus. 3 references. 


Aviation Week, Vol. 56, 


‘ 


Power Plants 
ATOMIC 


The Promise and Problems of Atomic Power. Gale Young 
Aeronautical Engineering Review, Vol. 11, No. 8, August, 1952, 
pp. 22-29, 52, illus. 18 references. 

Scope of the operations of the U.S. Atomic Energy Commis 
sion; progress in basic and applied atomic-power research; th« 
advantages of a breeder-reactor as compared with fission-chain 
reactors; problems in the development of atomic power for mili 
tary and commercial uses; atomic propulsion of aircraft. 


JET & TURBINE 


Thrust Augmentation. II, III. S. G. Allerton. Society of 
Licensed Aircraft Engineers, Journal, Vol. 1, Nos. 2,3, February, 
March, 1952 (Technical Instructor, Vol. 7, Nos. 2,3), pp. 14, 15; 
Discussion, pp. 19, 20, illus. Methods of thrust augmentation by 
water methanol or ammonia injection into the compressor and by 
use of an afterburner. 

Theoretical Augmentation of Turbine-Propeller Engine by 
Compressor-Inlet Water Injection, Tail-Pipe Burning, and Their 
Combination. Reece V. Hensley. U.S., N.A.C.A., Technical 
Note No. 2672, March, 1952. 43 pp.,illus. 6 references. 

A theoretical evaluation of three methods of turboprop thrust 
augmentation: compressor-inlet water injection, tail-pipe burn 
ing, and combined water injection and tail-pipe burning. Each 
method was evaluated at the altitudes and Mach Numbers for 
which it is most applicable. 

Arrival of Jet Power Brings New Language. J. W. Tomlinson 
Canadian Aviation, Vol. 25, No. 5, May, 1952, pp. 34, 35, 56, illus 
Definition of terms used for the components of the axial-flow Avro 
Orenda and the centrifugal-flow Rolls-Royce Nene jet engines 
produced in Canada. 
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The Light Turbojet in France. Esso Air World, Vol. 4, No. 5, 
March-April, 1952, pp. 132, 133, illus. 

Construction and performance of the small low-powered gas 
turbines produced in France for aircraft propulsion and other 
aviation uses by the Establissements Fouga and the Société Tur- 
boméca. 

Civilizing the Ghost. J. L.P. Brodie. The Aeroplane, Vol. 82, 
No, 2128, May 2, 1952, pp. 529-534, illus., cutaway drawing. | 
Problems and their solution in the development of a civil version 
of the de Havilland Ghost turbojet engine for the Comet 

This is the Orenda. D.W.Knowles. Canadian Aviation, Vol. 
25, No. 5, May, 1952, pp. 56, 58. Construction and performance 
of the Orenda axial-flow jet engine that produces a thrust of over 
6,000 Ibs. under sea-level static conditions. 

Running Mate of Orenda; Nene to Power Trainers. Canadian 
Aviation, Vol. 25, No. 5, May, 1952, pp. 36, 38, 58-61, illus. Con- 
struction and operation of the Rolls-Royce Nene that will be used 
to power the Lockheed T-33 jet trainer. 

The (Armstrong Siddeley) Mamba Engines in the (Armstrong 
Whitworth) Apollo Aircraft. B.H. Slater. American Society of 
Mechanical Engineers, Transactions, Vol. 74, No. 2, February, 
1952, pp. 247-250, Discussion, pp. 251-258, illus. Performance 
characteristics, installation problems, operation, and flight ex- 
perience. 

Lessons Taught by Turboprop Viscount. David A. Anderton. 
Aviation Week, Vol. 56, No. 19, May 12, 1952, pp. 25, 26, 29, 30, 
35, 36, illus. 

Construction and operation of the four Rolls-Royce Dart 505 
R. Da3 turboprop engines that power the Vickers 700 Viscount 
prototype; each engine gives 1,530 Ibs. thrust at sea level; re- 
sults of flight experience. 

Jet Aircraft Fuel Systems. J. E. Walker. The Aeroplane, Vol. 
82, No. 2129, May 9, 1952, p. 563. Flight, Vol. 61, No. 2258, May 
2, 1952, pp. 531, 532, illus 

An analysis of the fundamental principles, procedures for test- 
ing fuel-system components before and after installation, and fuel 
types and detail design of components of gas-turbine fuel sys- 
tems. 

Evaluation of Three Methods for Determining Dynamic Char- 
acteristics of a Turbojet Engine. Gene J. Delio. U.S., N.A.C.A., 
Technical Note No. 2634, February, 1952. 56 pp., illus. 12 re- 
ferences. 

Analysis of data from approximate step and sinusoidal dis- 
turbances of turbojet-engine fuel flow by three methods: tran- 
sient analysis for obtaining the coefficients of the differential equa- 
tions; Fourier analysis of the transient data, and a.c. analysis 
using steady-state frequency response data; evaluation and com- 
parison of the three methods for obtaining turbojet-engine dy- 
namic characteristics. 

A Simplified Theory of Jet Propulsion. J. Lockwood Taylor, 
Aircraft Engineering, Vol. 24, No. 279, May, 1952, p. 131. 

A procedure for calculating jet-engine performance, based on 
simplified assumptions for the engine parameters; this method 
gives results in good agreement with known data. 


RECIPROCATING (6) 


An Instantaneous and Continuous Sodium-Line Reversal Py- 
rometer. M. M. El Wakil, P. S. Myers, and O. A. Uyehara. 
American Society of Mechanical Engineers, Transactions, Vol. 74, 
No. 2, February, 1952, pp. 255-264, Discussion, pp. 265-267, 
illus. 25 references. 

Theory, development, and calibration of an electro-optical 
sodium-line reversal pyrometer for measuring and recording com- 
bustion temperatures in a spark-ignition engine. 

Research in Exhaust Manifolds. P. H. Schweitzer. American 
Society of Mechanical Engineers, Transactions, Vol. 74, No. 4, 
May, 1952, pp. 517-528, illus. 8 references. Outline of the ex- 
perimental apparatus and techniques used in a study of the effect 
of the exhaust manifold on engine performance; summary of test 
data. 

A New Aviation Fuel Lead Scavenger. V. E. Yust. Aero 
Digest, Vol. 64, No. 4, April, 1952, pp. 76, 78, 80, illus. Develop- 
ment and results of tests on the lead scavenger developed by Shell 
Oil Co. to reduce spark-plug fouling. 


ROCKET (4) 
The Design of Rocket Motors. D. Hurden. British Inter- 


planetary, Society, Journal, Vol. 11, No. 3, May, 1952, pp. 101- 
116, illus. 
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AERONAUTICAL 


ENGINEERING REVI 


EW—SEPTEMBER, 


Dedicated to the design 
and manufacture of products for 
the Precision Industries 


AUTOMATIC PILOT AND FLIGHT 
PATH CONTROL EQUIPMENT 


AIRPLANE AND ENGINE 
INSTRUMENTS 


Remote Indicating 
Systems For 


Fuel Flow 


sue Pressure 


Woter Pressure 
Fuel Flow Totalizing Systems 
lectric Tachometer Systems 
Warning Units 


In-Flight Refueling Systems 


FLIGHT AND NAVIGATION 
INSTRUMENTS 


Accelerometers 

Airspeed Indicotors 

Vertical Gyro Indicators 

Directional Gyros 

Dual Radio and Magnetic 
Compass Indicators 

Gyro Flux Gate* Compasses 

Magnetic Compasses 


Rote of Climb Indicators 


ECLIPSE-PIONEER DIVISION OF 


Turn and Bank Indicators 


Omni Range Components 


POWER SUPPLY EQUIPMENT 


A. C. Generators 

D. C. Generators 

Control Panels 

Fault Protection Systems 
Inverters 

Line Relays 

Overvoitage Protectors 
Voltage Booster Dynamotors 
Voltage Regulators 
Power Failure Indicators 
A.C. Transfer Relays 
A.C. Load Contactor 


AIR PRESSURIZATION AND 


ICE ELIMINATION EQUIPMENT 


Electronic and Mechanical 
De-Icer System Timers 

Separators 

Pumps 


ley 
Valves 


OXYGEN EQUIPMENT 


Oxygen Regulators 


Liquid Oxygen Convertors 


MISCELLANEOUS 


Automatic Engine Power Controls 
Actuators 

Differential Pressure Switches 
Gear Boxes 

Flexible Drive Shafts 


Air Turbine Driven Accessories 


PRECISION COMPONENTS 
FOR SERVOMECHANISM 
AND COMPUTING EQUIPMENT 


Autosyn Synchros 
(Transmitters, Receivers, 
Differentials, Control Trans- 
formers and Resolvers) 

Amplifiers 

Low Inertio Motors 

Servo Motors and Systems 

Gyros 

Rate Generotors 

Stabilization Equipment 


Remote Indicating Systems 


Pressurization and Control Units 


Windshield De-lcing Controls 


ENGINE STARTING EQUIPMENT 


Booster Coils 
Relay Switches 
Starters 


TETERBORO, NEW JERSEY 


Export Sales: Bendix Internationo!l Division, 711 Fifth Avenue, New York 11, New York 


FOUNDRY PRODUCTS 


Sand, Permanent Mold, and Die 
Castings of Magnesium ond 
Aluminum for o wide variety 
of Aircraft ond Industrial Ap- 
plications. Non-Ferrous Preci- 

sion Plaster Mold Castings. 
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The process of designing a liquid-fuel rocket motor; design and 
selection of components and calculation procedures for estimating 
their characteristics; importance of avoiding cavitation in the 
+ turbine and pump. 

Discussion on “Stability of Flow in a Rocket Motor’ by D. F. 
Gunder and D. R. Friant. S. Sherman. Journal of Applied 
Mechanics, Vol. 19, No. 1, March, 1952, pp. 125, 126. 6 refer- 
ences. A solution for the roots of the equation for the stable 
) operation of a bipropellant liquid-fuel rocket motor. 

The Transfer Functions of Rocket Nozzles. H. S. Tsien. 
American Rocket Society, Journal, Vol. 22, No. 3, May-June, 
1952, pp. 139-148, 162, illus. 4 references. Definition of the 
transfer function in rocket nozzles; calculation as a function of the 
frequency of oscillation. 

A Comparison of Adiabatic and Isothermal Expansion Proc- 
esses in Rocket Nozzles. H.S. Seifertand D. Altman. Ameri- 
can Rocket Society, Journal, Vol. 22, No. 3, May-June, 1952, pp. 
159-162. 6 references. 

Fluctuations in a Spray Formed by Two Impinging Jets. Mar- 
cus F. Heidmann and Jack C. Humphrey. (U.S., N.A.C.A., 
Technical Note No. 2349, April, 1951.) American Rocket Society, 
Journal, Vol. 22, No. 3, May-June, 1952, pp. 127-131, 167, illus. 
4 references. 

Study of the hydraulic characteristics of the injector as a pos- 
sible source of high-frequency instability of a liquid-propellant 
rocket motor. Photographs and charts show the results of an in- 
vestigation of the spray fluctuations in two impinging jets of 
water. 

Injector Spray and Hydraulic Factors in Rocket Motor Analy- 
sis. Kurt R. Stehling. American Rocket Society, Journal, Vol. 
22, No.3, May-June, 1952, pp. 132-138, illus. 8 references. Com- 
parison of various types of thrust-chamber injection systems; 
techniques and equipment for injector research. 

Heat Flow in Composite Slabs. E. Mayer. American Rocket 
Society, Journal, Vol. 22, No. 3, May-June, 1952, pp. 150-158, 
illus. 5 references. Mathematical presentation of the tempera- 
ture transients in a composite slab corresponding to the heat- 
transfer conditions in a rocket motor. 


Production (36) 


Canada’s Aircraft Industry. III, IV, V. James Hay Stevens. 
Flight, Vol. 61, Nos. 2258, 2259, 2261, May 2, 9, 23, 1952, pp. 
538, 539; 554,555; 629, 6380 illus. Organization, design and pro- 
duction techniques, and aircraft types produced in Canada at 
Avro, Canadair, and de Havilland. 

Aircraft Production in Italy. The Aeroplane, Vol. 82, No. 2231, 
May 23, 1952, pp. 628-632, illus. Italian aircraft companies; 
their production progress; types of aircraft produced since World 
War II; connections with aircraft companies in other countries. 

Stripping of Electrodeposits. R.H. Keller. Australia, De- 
fence Research Laboratories, Information Circular No. 16, Sep- 
tember, 1951. 23 pp. 15references. Reprint. 

A summary of published material on the solutions and methods 
for stripping brass, bronze, cadmium, chromium, copper, gold, 
lead, nickel, palladium, platinum, rhodium, silver, speculum, tin, 
and zinc from the base metals on which they are usually plated. 

New Techniques Build Prewitt’s Rotors. David A. Anderton. 
Aviation Week, Vol. 56, No. 18, May 5, 1952, pp. 22-24, illus. 

Development, equipment, techniques of producing and as- 
sembling an all-metal completely hollow rotor blade designed by 
the Prewitt Aircraft Co. for the Piasecki HUP-2 twin-rotor heli- 
copter; results of flight tests on the HUP-2 with these rotors. 

Hydraulic Piercing Machine. Aircraft Production, Vol. 14, 
No. 163, May, 1952, pp. 168, 169, illus. 

Construction and operation of an hydraulic machine for pierc- 
ing gas-turbine shroud rings developed for the de Havilland 
Engine Co., Ltd. The machine operates on a completely auto- 
matic cycle and is adaptable to piercing operations on similar 
parts. 

Rotary Stretch-Forming. Aircraft Production, Vol. 14, No. 
163, May, 1952, pp. 183, 184, illus. 1 reference. 

Construction and operation of the Radial Draw Former de- 
veloped by the Cyril Bath Co. for forming circular, elliptical, or 
rectangular forms from section or sheet material. 

Specialty Die Designs for Stamping and Forming. II—The 
Guerin Process. Lester F. Spencer. Steel Processing, Vol. 38, 
No. 4, April, 1952, pp. 180-185, 190, 191, 194, illus. 6 refer- 
ences. 


Operations in Extruding Hollow Steel Propeller Blades. A uto- 
motive Industries, Vol. 106, No. 10, May 15, 1952, pp. 37, 38, 
illus. 

Details of the hot-extrusion process, used at Curtiss-Wright 
Corp., for producing 10-ft. hollow steel propeller blades from 400- 
lb. Cr-Ni-Mb steel billets. Drawings show the various steps of 
the process. 

Low-Cost Jet Blades for Future. Aviation Week, Vol. 56, No. 
21, May 26, 1952, pp. 42, 44, illus. Summary of a survey of the 
costs and new methods of jet-engine blade production; evalua- 
tion of the cold-rolling process. 

Skin-Milling. Aircraft Production, Vol. 14, No. 163, May, 
1952, pp. 170-175, illus. 3 references. 

Structural features, methods of operation, and applications of 
the Giddings and Lewis Type 100 milling machine with a table 
work-load capacity of up to 1,000 lbs. per sq.ft. and a table drive 
that can traverse work loads of up to 300,000 Ibs. at approxi- 
mately 6 ft. per min., developed for milling integrally reinforced 
aircraft skins from solid sheets or rough aluminum-alloy forgings. 

Machining Data of High Temperature Alloys. P. G. DeHuff 
and D.C. Goldberg. Automotive Industries, Vol. 106, No. 9, May 
1, 1952, pp. 46-49, 82, 86, illus. Physical, mechanical, and ma- 
chining properties of high-temperature alloys and their effects 
on machine-tool life; application of various alloys to jet-engine 
parts. 

Machining Magnesium Alloys. Magazine of Magnesium, May, 
1952, pp. 10-15, illus. 

Power required, tool materials and tool design, and coolants for 
machining magnesium and its alloys. Tables give data on tool 
selection, maximum allowable depth of cut, and speed for various 
machining operations. 

How to Hot-Form a Dimple; Method Avoids Cracking in 
Rivet Hole Forming. Thomas A. Dickinson. Steel Processing, 
Vol. 38, No. 4, April, 1952, pp. 172-174, illus. 

Automatic Welding with Contact Electrodes. W. P. van den 
Blink, H. Bienfait, and J. A. van Bergen. Philips Technical Re- 
view, Vol. 13, No. 9, March, 1952, pp. 247-253, illus. 3 refer- 
ences. Fundamental principles of welding with contact elec- 
trodes; construction, operation, and evaluation of the automatic 
contact-welding machine. 

Ryan Welds Giant External Tanks. Aviation Week, Vol. 56, 
No. 18, May 5, 1952, p. 29, illus. 

Equipment and cleaning and welding techniques used at Ryan 
Aeronautical Co. for the production of large cylinders smoothed 
by more than 30,000 electric spot welds for external fuel tanks. 

Glass Forming-Tools. J. Rees and P. K. Digby. AZrcraft 
Production, Vol. 14, No. 168, May, 1952, pp. 148-150, illus. 1 
reference. 

Production, applications, and advantages of glass beating- 
blocks, rubber-die press-tools, and drop-hammer tools developed 
by the Bristol Aeroplane Co., Ltd., for their use in producing 
small quantities of components from light-alloy sheet. 

Increasing Productivity in Production Machining. Michael 
Field and Norman Zlatin. SAE Quarterly Transactions, Vol. 6, 
No. 2, April, 1952, pp. 196-212, illus. 3 references. Procedures 
for increasing rates of production in machining by reducing the 
time actually necessary to machine the metal. P 

Engineering Your Company’s Future. Product Engineering, 
Vol. 23, No. 5, May, 1952, pp. 151-226, illus. 

An Analysis of Cost Estimating Principles and Practices. I. 
Lawrence E. Doyle. Tool Engineer, Vol. 28, No. 5, May, 1952, 
pp. 37-40, illus. 

Engineering Features of the D.H. 106. The Aeroplane, Vol. 82, 
No. 2128, May 2, 1952, pp. 524-528, illus. Engineering features 
and methods used in the construction and layout of components 
of the de Havilland Comet. 

The Wheelon Press. Western Aviation, Vol. 32, No. 5, May, 
1952, pp. 12, 18, illus. 

Specifications, operation, and applications of the Wheelon 
Direct Hydraulic Rubber Pad Press that is used for the shallow- 
forming of aluminum and other sheet metals at Douglas Aircraft 
Co. The Wheelon Press is approximately 1/1) the size of the con- 
ventional hydropress and is rated at 2,500 tons at 5,000 Ibs. per 
sq.in. operating pressure. 

Small Press Designed for Big Job. Aviation Week, Vol. 56, 
No. 19, May 12, 1952, pp. 44, 45, illus. Construction, operation, 
and performance of the Wheelon prototype direct-acting hydro- 
press; comparison of operating costs with that of conventional 
and more expensive aircraft hydropresses. 
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HOW DO YOU 
CLEAN BIG 
METAL PARTS? 


HOW DO YOU 
STRIP PAINT 
SO QUICKLY? 


*HOW DO YOU 
KEEP YOUR 
EQUIPMENT 
SO CLEAN? 


MY OAKITE 
STEAM GUN DOES 
ALL THE HARD JOBS 


This man knows the best way to clean 
metal parts that are too large for tanks or 
washing machines... He knows the best way 


to strip paint from large surfaces. lee 
His Oakite Steam Gun will clean large 

equipment like die casting machines, wire ati 
drawing machines, blooming mill rollers, time} 
brass reduction machines, millers and grind- ae 
ers, drill presses, stamping machines, etc... It ‘ 

OAKITE 


will do practic ally every cleaning job that’ s ment 
too big or too difficult for ordinary methods. ‘ 

FREE For your copy of “Time saved with 
Oakite steam-detergent cleaning’ write to 


Oakite Products, Inc., 27 Rector St., New 
York 6, N. Y. 


Technical Service Representatives in Principal Cities of U. S. & Canada 


OAKITE 


SPECIALIZED INDUSTRIAL CLEANING 
MATERIALS » METHODS - SERVICE 


GASKETS 


are important in an aircraft engine. 
Our VELBESTOS 170-1 conforms to 


AERO SPECIFICATIONS 
AMS 3232E, AN-G-171 and MIL-G-7021 


Samples furnished for experimental purposes. 


THE VELLUMOID COMPANY 


WORCESTER 6, MASS. 


DESIGNERS AVAILABLE 


“CAL-AERO TECH” graduates are immediately useful ge 
without break-in...and dependable. 
EXPERIENCE 
4000 hours on board and in aircraft shops, with fundamentals and ac- 
tual work assignments under supervision of Aircraft Factory Experienced 
Designers — specializing in design of component parts — proficient 
in layout, strength checking and wegen process analysis. 


New class graduvat ach th— serving Douglas « North 
American Boeing « Curtiss-Wright « Lockheed 
Convair Ryan « Airesearch and many others. 


HIRE A “CAL-AERO” GRADUATE — HE’LL DELIVER THE GOODS 
Phone or write 


CAL- AERO TECHNICAL INSTITUTE 
Grand Central Air Terminal — Glendale 1, California F 
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Oil Jet Hits Spot, Stretches Tool Life. Aviation Week, Vol. 5s, 
No. 20, May 19, 1952, pp. 39, 40, 42, 45, illus. 
Development of a method for cooling and lubricating metal-§ 
cutting tools which uses small jets of oil positioned beneath the : 
tool-workpiece contact point; test results; applications. 


Propellers (11) 


The Variable Pitch Propeller. L.G. Fairhurst. 
News, No. 166, April, 1952, pp. 14-18, illus. 
plications of the variable pitch propeller; 
trol problems involved. 

Operations in Extruding Hollow Steel Propeller Blades. 41 uio- 
motive Industries, Vol. 106, No. 10, May 15, 1952, pp. 37, 38, illus, 
Details of the hot-extrusion process, used at Curtiss-Wright Corp., 
for producing 10-ft. hollow steel propeller blades from 400-lb. Cr- 
Ni-Mb steel billets. 

Airscrew-Hub Manufacture. IIl—Machining the Driving- 
Centre; Assembly Operations. Aircraft Production, Vol. 14, 
No. 163, May, 1952, pp. 176-182, illus. 1 reference. 


Shell Aviation 
Scope of future ap-§ 
construction and con- 


Reference Works (47) 


Natural Flight and Related Aeronautics. 
Patrick. Institute of the Aeronautical Sciences, Sherman M. 
Fairchild Fund, Paper No. FF-7, June, 1952. 118 pp., illus. 
1,978 references. Members, $2.65; nonmembers, $3.50 

A bibliography of 1,978 references on natural flight and related 
aeronautics arranged alphabetically by year of publication from 
400 B.C. through January, 1952; introduction and explanation 
are in English, French, and German; alphabetical indexes for 
authors, subjects, and inventors, including the patent number for 
their inventions and the country and year in which the patent 
was granted; appendix covers additional patents grouped by 
country. 

Microwave Index. Radio & Television News, Vol. 
May, 1952, Radio-Electronic Engineering, pp. 61, 62. 

An alphabetically arranged index, grouped by year of publica- 
tion and covering the period from 1943 through 1951, of feature 
articles on microwaves which have appeared in the Radio-Elec- 
tronic Engineering section of Radio & Television News. 

A Dictionary of Metallurgy. III. A. D. Merriman and J. 5. 
Bowden. Metal Treatment, Vol. 19, No. 79, April, 1952, pp. 175 
182, illus. 

24th Annual Directory Number; American Aircraft and En- 
gines, with Manufacturing Personnel. Western 
No. 4, April, 1952. 106 pp., illus., tables. 

Photographs and specifications of U.S. Military and civil air 
craft and of U.S. aircraft engines; alphabetical directory of air- 
craft and engine manufacturers which lists their corporate name, 
address, and key personnel. 

Planes of the USAF. Skyways, Vol. 11, No. 6, June, 1952, pp 
17-35, illus., tables. Photographs and specifications of the U.S.- 
A.F. bomber, fighter, special purpose, and transport aircraft, 
helicopters. 

Commercial Aviation. 
1952, pp. 585-613, illus. 

Alphabetical list of British independent air lines that operate 
scheduled services under agreements with B.E.A., B.O.A.C., or 
the Government, number and types of their aircraft, and services 
offered; alphabetical list of the world’s scheduled air-line opera 
tors which includes their corporate name, headquarters, number 
and types of aircraft, air routes and mileage, and grade of I.A.- 
T.A. membership; specifications, performance, pay load, and 
operating costs of the world’s commercial aircraft, classified ac- 
cording to their gross weights; comments on their services by the 
heads of 15 of the world’s air lines. 

Directory of Microwave Equipment Manufacturers. Radio © 
Television News, Vol. 47, No. 5, May, 1952, Radio-Electronu 
Engineering, pp. 48, 50. An alphabetically arranged directory of 
microwave equipment manufacturers which lists their names, ad- 
dresses, and type of equipment produced. 


James L. G. Fitz 


47, No. 5, 


Aviation, Vol. 32, 


and 


Flight, Vol. 61, No. 2260, 


May 16, 


Rotating Wing Aircraft (34) 


SAE Journal, Vol. 60, 
(Excerpts from a paper.) 


Trends in Helicopters. 
No. 5, May, 1952, pp. 17, 


Igor Sikorsky. 
18, illus. 
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ol. 56 
4OU THINK OF 
metal-§ 
(AIRSURANCE| 
Airline Passenger Insurance hes 
Annual Policies 
aie from $5,000 to $100,000 THINK 
re aul at new low rates 
d con- No Physical Examination + No Age Limit OF 
EXAMPLE 
: A ulo-§ $25,000.00 for death or dismemberment bh) U B id F R A C T I 0 i A L M 0 T 0 R bh) 
3, illus. B $1,000.00 for Hospital and Doctor's bills A N D G E N E R AT 0 R 5 
Corp., § $50.00 per week when disabled 
Ib. Cr- PREMIUM $38.00 per year 
riving- This time, try Elinco on that “special” problem 
ol. 14, Policies cover Backed by the of instrumentation. With hundreds of variations 
ania Combined Assets of on over 600 basic models already manufactured, 
you may find that your special problem has been 

pre-engineered” in the design files at Elinco. 
Hartford Accident & Indem. In tachometers, for instance, Elinco has devel- 
Fitz oped countless high-precision variations of: 

standards. AC TACHOMETERS DC TACHOMETERS 
related re 2-4-6-12 Poles 0.9 to 10 Volts at 100 r.p.m. 
n from Travelers Insurance Co. 1-2-3 Phase Voltage Output Linear 
ination wae States Casualty Co. Standard Units With Speed Within 
xes for nited States Fidelity & Si W 1% Ei h 
Guaranty Co. ine Wave Units % in Either Direction 
iber for F FRAME 
patent WRITE OR PHONE ANY U. S. GROUP OFFICE 
by FEATURES 
UNITED STATES AVIATION UNDERWRITERS 
INCORPORATED 
No. 38. Instrument-type precision ball bearings. 

ATLANTA - CHICAGO - DALLAS - KANSAS CITY Every unit balanced dynamically ~« « and 
ublica- individually tested under specific 
feature load conditions. 
io-Elec- Ultra-precision manufacture of all parts. 

id J. CB FRAME PLUS 
p. 119 ANY physical or electrical variation to 
meet your specific requirements. 
nd En- 
Vol. 32 CAN YOU OVER 600 basic models with hundreds 
of variations already manufactured. 
QUALIFY 
y of air- TYPES 
e name, for this AC e DC e Universal 
Servo e Self-synchronous 
ENGINEERING 
FB FRAME 
RATINGS 1/3000 to 1/6 H P 
aft, an SERVICES 
EXECUTIVE PHASES One-, two-, and three-phase 
6, 
| POSITION? speed Syn 
eas AC Dynamical Compound e Shunt e Series 
Separately Excited Split Field 
pe Exceptional opportunity available with Adjustable speed 
number Hysteresis e Stabilized Hysteresis 
2 long-established leading company in Governor-Con\ 
of Induction e Drag Cup 
“eo California coastal city. Plant manu- trolled 
ified ac factures aircraft and parts; employs coil PLEASE 
fay the 4000. R sible 
8 bby the — ... outline your problem in full detail when 
, 4 requesting quotations or literature. We have 
Same NO STOCK UNITS, no “mass-produced” units 
ectory of se available. Every ELINCO unit is a precision 
mes, ad- ee: instrument, specially designed and manufac- 
ot ARE tured to meet your highest specific perform- 
[ ance standards. 

Address full details including educational 

background and employment record to 

Box 425, A tical Engineering Re- 

ELECTRIC INDICATOR CO. 
er. } 3 
CAMP AVENUE e SPRINGDALE e CONN. 
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National-Standatl 
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A standing offer 
of service 


NS 


NATIONAL- 


STANDARD 


DIVISIONS OF NATIONAL-STANDARD CO. 


Tt may be ways in which you can save a “penny” 
here and there in production involving the use of wire. 
National-Standard engineers, who have contributed cost-saving 
suggestions in many a plant, always welcome the chance to help 


you find out. 


For here at National-Standard we’ve spent a lifetime studying 
and improving the behavior of wire—digging into all the in- 
tracacies of application, fabrication, finish, corrosion, strength, 


adhesion and innumerable details you might never bother with. 


So even if you don’t have a serious “problem”, there’s still a 
chance we can come up with a suggestion or two that will save 


you money or improve your product. Just say when. 


ATHENIA STEEL. . Clifton, N. Flat, High Carbon, Cold Rolled Spring Stee! 
WATIONAL-STANDARD. . Niles, Mich........... Tire Wire, Stainless, Fabricated Braids and Tape 
WAGNER LITHO MACHINERY. . Jersey City, N. J....cccccceccceccecs Metal Decorating Equipment 
WORCESTER WIRE WORKS. . Worcester, Mass....... Round and Shaped Steel Wire, Smal! Sizes 
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Bristol Type 171 Sycamore 10 Single-Rotor Ambulance Heli- 
copter, England. Aviation Week, Vol. 56, No. 21, May 26, 1952, 
p. 38, illus. 

Bristol Type 173 Twin-Engined Twin-Rotor Helicopter, Eng- 
land. Esso Air World, Vol. 4, No. 5, March-April, 1952, p. 134, 
illus. 

Doman LZ-4A Four-Bladed-Rotor Helicopter. Esso Air World, 
Vol. 4, No. 5, March-April, 1952, p. 136, illus. 

Gyrodyne Model 2 Coaxial Rotor Helicopter (Aviation Design 
Progress). Randolph Hawthorne. Aviation Age, Vol. 17, No. 5, 
May, 1952, pp. 38, 39, illus. 

Jacobs Model 104 Single-Rotor Five-Place Helicopter. James 
L. Haggerty, Jr. American Aviation, Vol. 16, No. 2, June 23, 
1952, pp. 16, 17, illus. 

Design, production plans, and possible applications of the 
Jacobs Model 104 helicopter that is a single-engined three-bladed 
rotor design with an antitorque rotor and a pusher propeller in 
the rear, a stub wing mounted low on the fuselage below the 
main rotor, and a twin rudder tail. Maximum speed is 185 
190 m.p.h.; cruising speed approximately 155 m.p.h. 

Piasecki YH-21 Work-Horse Twin-Rotor Helicopter. Aviation 
Week, Vol. 56, No. 20, May 19, 1952, p. 13, illus. 

The Giant Helicopter. O. L. L. Fitzwilliams. Helicopter As- 
sociation of Great Britain, Journal, Vol. 5, No. 4, January—March, 
1952, pp. 891-411, Discussion, pp. 412-424, illus. 4 references. 

A Review of Helicopter Patents. L.H. Haywood. Helicopter 
Association of Great Britain, Journal, Vol. 5, No. 4, January 
March, 1952, pp. 425-428, Discussion, pp. 428-432. 

Tailoring an Engine for a ’Copter. Wendell C. Miller and Rolf 
Hoexter. Aviation Age, Vol. 17, No. 5, May, 1952, pp. 36, 37, 
illus. 

Design, development, and performance of the Wright Cyclone 
R1300-8 seven-cylinder, single-row, air-cooled, static radial con- 
ventional four-stroke cycle engine that was modified for the 
Sikorsky H-18 and is operated at 39° nose up attitude. 

Helicopter Transmissions—Weight vs. Cost. Thomas J. 
Harriman. Aeronautical Engineering Review, Vol. 11, No. 8, 
August, 1952, pp. 33-35. 2 references. 

Readers’ Forum: Effect of Flapping Hinge Offset on Rotor 
Blade Stall. J. P. Chawla. Journal of the Aeronautical Sciences, 
Vol. 19, No. 7, July, 1952, pp. 498, 499, illus. 1 reference. 

‘The Prewitt Bonded Steel Rotor Blade. M. Berry. American 
Helicopter, Vol. 26, No. 4, March, 1952, pp. 9, 10, 14, illus. 

A Simplified Analysis of Helicopter and Automatic Pilot Dy- 
namic Stability. II. John E. Burkam. American Helicopter, 
Vol. 26, No. 4, March, 1952, pp. 11-13, 15, 16, illus. 3 refer- 
ences. 

NACA Tests Flying Qualities of Tandem Rotor Helicopters. 
American Helicopter, Vol. 26, No. 4, March, 1952, pp. 6-8, 14, 
illus. 


Sciences, General (33) 


MATHEMATICS 


Application of Calculus of Matrices to Method of Least Squares. 
Arne Bjerhammar. (Kungliga Tekniska Hégskola, Handlingar 
Nr. 49, 1951.) Acta Polytechnica (Stockholm), No. 91 (Physics 
and Applied Mathematics Series, Vol. 1, No. 10), 1951. 86 pp., 
illus. 43 references. Sw. Kr. 10:00. In English. 

A Note on the Bounds of the Real Parts of the Characteristic 
Roots of a Matrix. P.Stein. U.S., National Bureau of Standards, 
Journal of Research, Vol. 48, No. 2, February, 1952, pp. 106-108. 
| reference. (Also available as Research Paper No. 2292. Super- 
intendent of Documents, Washington. $0.05.) 

Non-Iterative Numerical Solution of Boundary-Value Prob- 
lems. Morton A. Hyman. Applied Scientific Research, Section 
B, Electrophysics, Acoustics, Optics, Mathematical Methods, Vol. 2, 
No. 5, 1952, pp. 325-351, illus. 15 references. 

Some Existence Theorems for Hyperbolic Systems of Partial 
Differential Equations in Two Independent Variables. Avron 
Douglis. Communications on Pure and Applied Mathematics, Vol. 
5, No. 2, May, 1952, pp. 119-154. 15 references. 

On Integration of Parabolic Equations by Difference Methods. 
I—Linear and Quasi-Linear Equations for the Infinite Interval. 
Fritz John. Communications on Pure and Applied Mathematics, 
Vol. 5, No. 2, May, 1952, pp. 155-211. 19 references. 


Numerical Integration near a Singularity. E. L. Kaplan. 
Journal of Mathematics and Physics, Vol. 31, No. 1, April, 1952, 
pp. 1-28, tables. 


PHYSICS 


Implication of the Transport Equation for the Semiempirical 
Treatment of Shields. Philip Schwed. U.S., N.A.C.A., Tech- 
nical Note No. 2647, March, 1952. 31 pp. 4 references. 

Extension of the semiempirical method of analyzing shields by 
including the angular distribution of radiation and by making use 
of the transport equation; physical significance of the results. 


Space Travel 


The Fundamental Basis of Power Generation in a Satellite 
Vehicle. C. A. Cross. British Interplanetary Society, Journal, 
Vol. 11, No. 3, May, 1952, pp. 117—125, illus. 7 references. 

Theoretical analysis of solar generators which forms a basis for 
the design principles of power generators for satellite vehicles; 
relative advantages of solar energy and atomic energy as power 
sources. 

Interplanetary Communications and Navigation. James P. 
Elliot. Journal of Space Flight, Vol. 4, No. 5, May, 1952, pp. 1-6, 
illus. Summary of the electronic methods that would be ap- 
plicable for interplanetary havigation and communications. 

A Method of Landing a Space Ship Under Adverse Climatic 
Conditions. Michael Conley. Journal of Space Flight, Vol. 4, No. 
5, May, 1952, p. 6. Use of an infrared emitter unit as a space- 
ship landing aid. 

How Far Are We from Space Flight? Frederick C. Durant. 
Aviation Week, Vol. 56, No. 21, May 26, 1952, pp. 25, 26, 29, 30, 
33, 35, illus. Problems and achievements in the development of 
rocket-powered space flight; proposals for satellite vehicles. 


Structures (7) 


Statistical Design of Fatigue Experiments. Waloddi Weibull. 
Journal of Applied Mechanics, Vol. 19, No. 1, March, 1952, pp. 
109-113, illus. 2 references. 

Development of an analytic expression connecting fatigue lines 
with applied stresses and of methods for computing the values of 
its parameters from experimental data; derivation, from this ex- 
pression, of formulas for estimating the uncertainty of computed 
parameter values for optimum distribution of specimens and for 
optimum choice of stress levels. 

Fatigue in Aircraft Structures. Richard J. Berman. Institute 
of the Aeronautical Sciences, 3rd Southeastern Regional Conference 
for Student Branches, Atlanta, Ga., April 17-19, 1952. 8 pp., illus. 
13 references. The causes of fatigue in aircraft structures and 
possible methods of preventing fatigue. 

Approximate Approach for Torsion Problem of a Shaft with a 
Circumferential Notch. H. Okubo. Journal of Applied Mc- 
chanics, Vol. 19, No. 1, March, 1952, pp. 16-18, illus. 5 refer- 
ences. 

Discussion on ‘‘Sinusoidal Torsional Buckling of Bars of Angle 
Section Under Bending Loads, as a Problem of Plate Theory”’ by 
H. J. Plass, Jr. P. P. Bijlaard and G. Herrmann. Author’s Re- 
ply. Journal of Applied Mechanics, Vol. 19, No. 1, March, 1952, 
pp. 126, 127, illus. 10 references. 

Creep Buckling of Columns. Charles Libove. Journal of the 
Aeronautical Sciences, Vol. 19, No. 7, July, 1952, pp. 459-467, 
illus. 6 references. 

Theoretical analysis of a slightly crooked H-section column 
under a constant load to provide information of the lifetime of the 
column and the sensitivity of the lifetime to initial crookedness 
and load. 

Torsion of Curved Beams of Rectangular Cross Section. H. L. 
Langhaar. Journal of Applied Mechanics, Vol. 19, No. 1, March, 
1952, pp. 49-53, illus. 7 references. 

A Similarity Law for Stressing Rapidly Heated Thin-Walled 
Cylinders. H. S. Tsien and C. M. Cheng. American Rocket 
Society, Journal, Vol. 22, No. 3, May-June, 1952, pp. 144-149, 
167, illus. 4 references. 

Reduction of the problem of the stress analysis of rapidly 
heated thin-walled cylinders in which a variation of Young’s 
modulus of the material across the wall is caused by the large tem- 
perature gradient to the equivalent problem in a conventional 
cylindrical shell without a temperature gradient in the wall. 
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ENGINEERING REVIEW 


HESE hot air shut-off valves for 
jet planes must give positive con- 
trol of hot air used for such vital 
functions as defrosting, anti-icing and 
the regulation of cabin air tempera- 
ture and pressure. Silastic O-rings 
withstood 3000 cycles at 500°F. plus 
2000 cycles at 600°F. plus 100 cycles 
at 700°F. before life-tests were dis- 
continued. 


At temperatures ranging from —100 
to over 500°F., Silastic shows extra- 
ordinary resistance to compression set 
or to permanent deformation. Extreme 
temperatures, shock and vibration, hot 
oil, oxidation, corona, outdoor weath- 
ering and the mere passage of time 
have little or no effect on the proper- 
ties of Silastic. 


Silastic is, therefore, the best resilient 
gasketing material available for hun- 
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dreds of applications ranging from 
seals for domestic steam irons to O- 
rings and gaskets for cylinder liners, 
water ports and oil pans in diesel- 
electric locomotives. And Silastic R 
Tape is the only resilient insulating 
tape that will withstand Class H tem- 
peratures in electric motors, transform- 
ers and coils. 


That's why design and production en- 
gineers specify Silastic for applica- 
tions where other resilient materials 
are subject to rapid failure. They’ve 
found that, among rubberlike mater- 
ials, nothing compares with Silastic 
for reliability, long life and low main- 
tenance costs under tough service con- 
ditions. 
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Buckling of Sandwich Cylinders Under Bending and Combined 
Bending and Axial Compression. Chi-Teh Wang and D. P. 
Sullivan. Journal of the Aeronautical Sciences, Vol. 19, No. 7, 
July, 1952, pp. 468-470, 485, illus. 7 references. 

Stresses and Deformations of Toroidal Shells of Elliptical Cross 
Section, with Applications to the Problems of Bending of Curved 
Tubes and of the Bourdon Gage. R. A. Clark, T. I. Gilroy, and 
E. Reissner. Journal of Applied Mechanics, Vol. 19, No. 1, 
March, 1952, pp. 37-48, illus. 12 references. 

Finite Elastic -Plastic Torsion. B.R.Seth. Journal of Mathe- 
matics and Physics, Vol. 31, No. 1, April, 1952, pp. 84—90, illus. 
7 references. 

Analysis of the torsion of a circular cylinder by means of taking 
finite components of the displacements and the strain. The prob- 
lem is studied from the point of view of two theories of plasticity: 
the theory of plastic flow and the theory of plastic deformation. 

On the Axisymmetric Problem of the Theory of Elasticity for an 
Infinite Region Containing Two Spherical Cavities. E. Sternberg 
and M.A. Sadowsky. Journal of Applied Mechanics, Vol. 19, No. 
1, March, 1952, pp. 19-27, illus. 10 references. 

Development of a solution in series form based on the Bous- 
sinesq stress-function approach for the stress distribution in an in- 
finite elastic medium that has two spherical cavities of the same 
radius. 

The Theoretical Analysis of Metal-Forming Problems in Plane 
Strain. E.H.Lee. Journal of Applied Mechanics, Vol. 19, No.1, 
March, 1952, pp. 97-103, illus. 26 references. 

Application of a rigid-plastic type of analysis to the plastic 
flow in plane strain of an ideal plastic material subjected to large 
strains in which the elastic strains are negligible; analysis of the 
errors in complete solutions that are based on the stress equations 
only; validity of ignoring small strains. 

Analysis of Elastic Structures by Matrix Transformation with 
Special Regard to Semimonocoque Structures. Bérje Langefors. 
Journal of the Aeronautical Sciences, Vol. 19, No.7, July, 1952, pp. 
451-458, illus. 14 references. 

Readers’ Forum: Analysis of the Elastic and Plastic Stability 
of Sandwich Plates by the Method of Split Rigidities. III. P. P. 
Bijlaard. Journal of the Aeronautical Sciences, Vol. 19, No. 7 
July, 1952, pp. 502, 503. 4 references. 

Several Approximate Analyses of the Bending of a Rectangular 
Cantilever Plate by Uniform Normal Pressure. W. A. Nash. 
Journal of Applied Mechanics, Vol. 19, No. 1, March, 1952, pp. 
33-36, illus. 22 references. 


Development and comparison of three methods of approximat- 
ing bending deflection and moments. The first method uses the 
finite-difference procedure, the other two are collocation meth- 
ods: one is based upon polynomial solutions of the Lagrange 
equation; the other uses hyperbolic-trigonometric terms satisfy- 
ing this equation. 

Readers’ Forum: Taking Account of the Compressibility of the 
Material in the Plastic Buckling of Plates. P. P. Bijlaard. 
Authors’ Reply. Elbridge Z. Stowell and Richard A. Pride. 
Journal of the Aeronautical Sciences, Vol. 19, No.7, July, 1952, pp. 
193, 494, illus. 8 references. 

Comments on the validity of formulas developed by E. Z. 
Stowell and R. A. Pride for the plastic buckling of plates, includ- 
ing the effects of the compressibility of the material. 

Readers’ Forum: Comments on ‘‘Uniformly Loaded Semi- 
Infinite Wedge-Shaped Plates’’—Author’s Reply. A. J. A. 
Morgan. Journal of the Aeronautical Sciences, Vol. 19, No. 7, 
July, 1952, pp. 499, 500. 6 references. 

The Bending of Uniformly Loaded Sectional Plates with 
Clamped Edges. H. D. Conway and M. kK. Huang. Journal of 
Applied Mechanics, Vol. 19, No. 1, March, 1952, pp. 5-8, illus. 8 
references. 

Bending of a Cylindrically Aeolotropic Circular Plate with Ec- 
centric Load. A. M.Sen Gupta. Journal of Applied Mechanics, 
Vol. 19, No. 1, March, 1952, pp. 9-12, illus. 3 references. 

The Stress Distribution in an Aeolotropic Circular Disk Com- 
pressed Diametrically. H. Okubo. Journal of Mathematics and 
Physics, Vol. 31, No. 1, April, 1952, pp. 75-83, illus. 7 references. 

The Effect of a Rigid Circular Inclusion on the Bending of a 
Thick Elastic Plate. R.A. Hirsch. Journal of Applied Me- 
chanics, Vol. 19, No. 1, March, 1952, pp. 28-82, illus. 7 references. 

The Optimum Problem of the Sandwich Plate. W. Fliigge. 
Journal of Applied Mechanics, Vol. 19, No./1, March, 1952, pp. 
104-108, illus. 2 references. Development of a method for 


selecting the dimensions of a sandwich plate in order to obtain a 
favorable relation between its weight and the load carried. 

Linear Bending Theory of Isotropic Sandwich Plates by an 
Order-of-Magnitude Analysis. George Gerard. Journal of Ap- 
plied Mechanics, Vol. 19, No. 1, March, 1952, pp. 13-15, illus. 4 
references. 

On the Vibration and Elastic Stability of a Rectangular Plate 
Clamped at Its Four Edges. K. Munakata. Journal of Mathe- 
matics and Physics, Vol. 31, No. 1, April, 1952, pp. 69-74. 8 ref- 
erences. 

Development of a solution for the vibration and elastic stability 
of a clamped rectangular plate in which the inside of the plate is 
transformed conformally into a circle and the problem solved in 
the plane of the circle. 

Discussion on ‘‘Transverse Vibrations of a Free Circular Plate 
Carrying Concentrated Mass”’ by R. E. Roberson. J. E. Brock. 
Author’s Reply. Journal of Applied Mechanics, Vol. 19, No. 1, 
March, 1952, p. 127. 

Bending of Honeycombs and of Perforated Plates. G. Horvay. 
Journal of Applied Mechanics, Vol. 19, No. 1, March, 1952, pp. 
122, 123, illus. 2 references. 

Structural Problems in Swept-Back Wing Design. George K. 
Williams. Institute of the Acronautical Sciences, 3rd Southeastern 
Regional Conference for Student Branches, Atlanta, Ga., April 17 
19, 1952. 9 pp., illus. 5 references. The design problems of 
sweptback wing structures are compared with those of straight- 
wing structures. 

Structural Problems of Advanced Aircraft. H. H. Gardner. 
Royal Aeronautical Society, Journal, Vol. 56, No. 496, April, 1952, 
pp. 221-250, Discussion, pp. 250-260, illus. 8 references. 

An analysis of the structural problems of weight, strength, and 
stiffness over the past 20 years which covers the bipiane, mono- 
plane, civil, and recent military stages of aircraft development; 
problems and methods of utilizing new materials and achieving 
structural efficiency in present-day aircraft. 


Thermodynamics (18) 


A Contribution to the Theory of the Development and Stability 
of Detonation in Gases. A. K. Oppenheim. Journal of Applied 
Mechanics, Vol. 19, No. 1, March, 1952, pp. 63-71, illus. 23 re- 
ferences. 

Analysis of the development of detonation of an explosive gas 
mixture contained in a constant-cross-section duct, based on uni- 
dimensional gas-dynamic treatment of a double-discontinuity 
combustion system, considering both steady and unsteady sys- 
tems. 

The Time Required for Constant-Volume Combustion. A. S. 
Campbell. Journal of Applied Mechanics, Vol. 19, No. 1, March, 
1952, pp. 72-76, illus. 4 references. 

Results of the analytical study of the progressive burning pré@c- 
ess are used to derive a relation between normal burning velocity 
and the time at which unburned gas is converted to burned gas. 
Integration of this equation provides an estimate of the time re- 
quired for the combustion process. 

Variation of Pressure Limits of Flame Propagation with Tube 
Diameter for Various Isooctane-Oxygen-Nitrogen Mixtures. 
Adolph E. Spakowski and Frank E. Belles. U.S., N.A.C.A., Re- 
search Memorandum No. E52A08, March 3, 1952. 20 pp., illus. 
8 references. 

The Suppression of Explosions. E. J. White. Society of 
Licensed Aircraft Engineers, Journal, Vol. 1, No. 3, March, 1952 
( Technical Instructor, Vol.7, No.3), pp. 18,19. Development and 
operation of a suppression system for fuel explosions. 

Thermal Stress in Power-Producing Elements. A. 5. Thomp- 
son. Journal of the Aeronautical Sciences, Vol. 19, No. 7, July, 
1952, pp. 476-480, illus. 3 references. 

Analysis of the stresses in a material resulting from the flow of 
power through it and of the parameters on which the calculation 
of the maximum stress depends. From Hooke’s law, general 
equations are developed for the order of magnitude of the thermal 


stress associated with heat transfer. Equations are derived which 
give the maximum and minimum radial, tangential, and axial 
stresses of a heated cylindrical tube with a given distribution of 


power density and with heat flow through its inner surface. 


(Concluded on page 124) 
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THE RADIANT TUBE 


* 


If your éuriosity were equipped with x-ray vision, a quick 
look inside Janitrol whirling flame heaters would show you‘several 
interesting feasons why they produce so much heat in such & tiny space. 

The combustion chamber glows white hot and is designed to 
radiate heat to the primary heat transfer surfaces. This radiation, 
of course, boosts the rate of heat transfer in a given space over 
the maximum rate available from convection alone. After passing 
through the radiant tube the hot gasses flow through corrugated 
passages where more of their effective heat content is withdrawn 
before passing overboard. 

Simple enough, you’d say. However, the successful use of an 
old principle in this new application took a long step forward in 
aircraft heating: “Twice the heat in half the space” was welcome 
news from Janitrol to aircraft designers, operators, and flying 
personnel when the radiant tube heater was announced two years ago. 
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After two years of outstanding performance, the Janitrol 
radiant tube heater is still unsurpassed for this type of 
combustion heater. The most recent addition to the Janitrol 
family —a heater designed for jets—takes another step for- 
ward in space and weight reduction by using a small amount 
of high pressure air from the compressor and shooting the 
temperature up to 650° F for subsequent blending and dis- 
tribution . . . If you want proven answers to heating and 
combustion problems or pioneering on new ones, your 
Janitrol representative will work right along with you 


quickly and effectively. It’s never too early to give hima call. 


36 YEARS EXPERIENCE IN COMBUSTION ENGINEERING 


New York, N. Y.: F. H. Scott, 225 Broadway 

Ft. Worth, Texas: C. B. Anderson, 2509 W. Berry St. 

Hollywood, Calif.: L. A. Curtin, 7046 Hollywood Blvd. 

Washington, D. C.: F. H. Scott, 4650 East-West Highway 

Columbus, Ohio: Phil A. Miller; Frank Deak, USAF Coordinator 
Columbus, Ohio: Engineering, Production, and Sales, 400 Dublin Ave. 
Toledo, Ohio: Headquarters 


ORLD ROY, 


fs 
AIRCRAFT-AUTOMOTIVE DIVISION, SURFACE COMBUSTION CORPORATION, TOLEDO 1, OHIO lg 


| 
| 


NOW! 
CONSTANT SPEED IN... : 


TIME IN SECONDS 


MAX. SPEED VARIATION...1/4 OF ONE PER CENT 

(NO LOAD TO FULL LOAD) 
MAX. TRANSIENT VARIATION...5 PER CENT (Returning fo rated 
(INSTANTANEOUS FULL LOAD) within 1.2 seconds) 


Constant output speed essential in the operation of alternators 
and desirable in drives for many other accessories is now obtain- ~ 
able with Air-Turbine Drives. In its new series of Air-Turbine ‘ 
Drives, Stratos has developed a control system which maintains 
output speed constant within 4 of one per cent over full operating 
range, from unloaded condition to as high as 200 per cent design 
load—from engine idle to full throttle and from sea level to beyond 
40,000 feet. Stratos Air-Turbine Drives operate on supply air 
temperatures to 800°F, pressures to 250 psi and in an environ- 
mental temperature range of from —75°F to + 200°F. 
Stratos Air-Turbine Drives now designed range in power rat- 


ings up to 100 hp. Lightweight and compact, they are suitable ae 
for a wide variety of applications. Flexibility of installation ie 
facilitates remote location. Current designs can be modified read- ' i 
ily to meet the specific requirements of specific installations. H Des; DEL TPs. H 
EN. 
1 t dri. 
TYPICAL AIR-TURBINE DRIVE APPLICATIONS 
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Alternators Hydraulic Jet Engine Mechanical Air Fuel 
Starters Actuators Compressors 


Generators Pumps 


i 
on this and 
other Stratos 
equipment, write: DIVISION a 
FAIRCHILD ENGINE & AIRPLANE CORP. iii. ‘ 


Main Office and Plant: Bay Shore, Long Island, N. Y. © West Coast Office: 1307 Westwood Bivd., Los Angeles 24, Calif. 


Other Divisions: Aircraft Division, Hagerstown, Md. @ Engine Division, Farmingdale, N. Y. © Guided Missiles Division, Wyandanch, Long Island, N. Y. 
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Aeronautical Reviews 


Aerodynamics of the Helicopter 


By Alfred Gessow and Garry C. 
Myers, Jr. New York, The Mac- 
millan Company, 1952. 343 pp., 
figs. $6.00. 


This is a book that should be read 
by all members of the helicopter in- 
dustry who are interested in aerody- 
namics, rotor design, and performance. 
The authors have summarized N.A.- 
C.A. rotary-wing research from the 
earliest autogiro days through 1950. 
They have presented the material 
in usable form and augmented it 
with many convincing physical expla- 
nations. 

Helicopter performance analysis has 
been dominated for a long time by the 
formidable reports of Messrs. John 
B. Wheatley and F. J. Bailey, Jr., of 
the N.A.C.A. To me, the Wheatley- 
Bailey analysis always appeared com- 
plicated, with involved charts and 
lengthy calculations. Perhaps the 
best part of the Gessow-Myers book 
is that which deals with these Wheat- 
ley-Bailey reports. The reader is led 
by the hand through the forest of 
complications and emerges with a sim- 
ple and concise knowledge of the ter- 
rain. However, I cannot share the 
authors’ enthusiasm for extreme re- 
finements in hovering efficiency and 
was not convinced by the arguments 
in favor of the 8H12 airfoil section, 
especially since the reduction in drag 
coefficient shown on page 246 cannot 
be realized in practice. Also, even 
for a book on the subject of aerody- 
namics, there is insufficient emphasis 
on the weight problem and too much 
emphasis on the rotor considered as 
an isolated unit. For example, a re- 
duction in CT/o¢ to a value somewhat 
below the optimum will result in less 
torque to be corrected by the tail rotor 
and, hence, a possible net saving in 
power. The book does not sufficiently 
emphasize this sort of thinking and 
tends to give the student too literal 
an approach to a design problem that 
in the end must always be a compro- 
mise. The curves of figure of merit on 
page 65 should fall off at the higher 
values of CT /c. 

The weakest parts of the book are 
those dealing with flight stability, vi- 
brations, and the kinematics of blade 
motion. It .is a shame that the au- 
thors have included only the age-old 
concept of constant shaft angular ve- 
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locity with flapping considered as a 
forced vibration. This has always 
been a questionable physical ap- 
proach, because the steady state flap- 
ping is of such a magnitude as to cause 
the exciting force to disappear. How- 
ever, the final results are correct, of 
course. The lack of any reference to 
Arthur M. Young’s work, ‘‘Two- 
Bladed Rotor,’ which appeared in 
the April, 1946, issue of Aero Digest, 
iS a Serious Omission. 

The chapters on stability and vibra- 
tions, although somewhat thin, and 
weak in English style, contain. some 
good physical explanations that should 
be helpful to the student. It is a 
pleasure to read these serious attempts 
to describe just what is going on. 
However, it should be pointed out 
that there are basically two frequen- 
cies of motion in the helicopter, and 
there should be more emphasis on the 
factors that cause convergence and 
divergence of the oscillations. 

The book is unfortunately marred 
by a rather poor job of proofreading. 
This will undoubtedly be corrected as 
readers report the numerous mis- 
prints to the authors. Fig. 2-10 is 
not only an insult to any mechanical 
intelligence, but it contains a bad 
booby trap for the student since the 
rotor responds 90° out of phase to 
the controls. If this diagram is worth 
including, it should be drawn in a thor- 
ough engineering fashion. It will 
doubtlessly be corrected in future 
editions. 

The chapter on blade stall is ex- 
ceptionally good and will be found 
useful by many designers, especially 
since it ends with lucid directions for 
application of the material. One 
could wish, however, that the authors 
had included the more recent work on 
the effects of compressibility. Per- 
haps this subject will provide the 
contents of an additional chapter in 
future editions. 


For information on 1.A.S. 
Library Service Facilities, 
see page 77 


Statements and opinions ex- 
ressed in Book Reviews are to 
@ understood .as individual ex- 

pressions and not necessarily 
those of the Institute. 
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The criticism is intended to be con- 
structive. The authors have already 
filled a real need and are to be con- 
gratulated on their achievement. They 
have set a high standard in the purely 
aerodynamic part of the work and in 
most of the physical explanations. 
If in future editions the rest of the 
book can be brought up to this same 
high standard, it should be the lead- 
ing text for years to come. 

BARTRAM KELLEY 
Chief Engineer, Helicopter Division 
Bell Aircraft Corporation 


The Principles of the Control and 
Stability of Aircraft 


By W. J. Duncan. New York, 
Cambridge University Press, 
1952. 384 pp., figs. $8.00. 


Dr. Duncan’s book represents an 
excellent summary of the theory of 
stability and control of aircraft from 
the aerodynamicist’s point of view. 
This volume presents a well-chosen 
survey of the mathematical theory of 
aerodynamic stability, as well as the 
simple physical explanation of the 
various limiting cases such as (1) the 
rapid incidence adjustment, (2) the 
phugoid motion, (3) the pure rolling, 
etc. This approach is particularly 
useful to the engineer. As the author 
points out, the primary purpose of 
the theory of aircraft stability is (1) 
to provide a rational background for 
the analysis of actual occurrences, (2) 
to provide a rational basis for the 
planning of experiments and _ tests, 
thus securing economy of effort, and 
(3) to help the engineer to design more 
intelligently. The presentation by 
the author should be helpful for these 
purposes. 

The book covers, only in outline 
form, the techniques for automatic 
stabilization of aircraft, the methods 
for the analysis of feedback networks 
such as automatic pilots, and the com- 
putation of the dynamic response of 
such systems. This is not a criticism 
of the book, since there are at present 
many excellent textbooks on the de- 
sign of servosystems. The subject 
of the book is thus essentially the dy- 
namic theory of one of the “black 
boxes’’ of the servo designer—the 
airplane. This book will be useful 
not only to the aerodynamicists, but 
also to the electrical and mechanical 
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AIRCRAFT 
INSTRUMENTS 


At KOLLSMAN 


Twenty-three years back, the Kollsman Instrument Corporation took 
its first forward steps by devising a sensitive altimeter twenty times 
more responsive than preceding models. Development of this in- 
strument actually made possible the first completely blind flight in 
the history of aviation. 

Today, this venturesome spirit continues to spark the design, de- 
velopment and manufacture of products of precision and dependa- 
bility in the four distinct yet allied fields of: 

Aircraft Instruments and Controls * * Miniature AC 
Motors for Indicating and Remote Control Applications 
Optical Parts and Optical Devices * * Radio Communica- 


tions and Navigation Equipment 


While current production is largely devoted to National Defense, 
the research facilities of the Kollsman Instrument Corporation re- 
main available to scientists working toward the 


solution of instrumentation and control problems. 


KOLLSMAN INSTRUMENT CORPORATION 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA, 
SUBSIDIARY OF 


Standard coit pRopuCTS CO. INC 


-SEPTEMBER, 1952 


engineers who need an accurate yet 
concise summary of the theory of 
aerodynamic control. 

The book includes the following 
topics: Chapter 1—Introductory 
Survey; Chapter 2—Elementary Me 
chanics of Flight; Chapter 3—The 
Equations of Motion of Rigid Air- 
craft; Chapter +— Methods for Solv- 
ing the Dynamical Equations and for 
Investigating Stability; Chapter 5 
Longitudinal-Symmetric Motion; 
Chapter 6—Lateral-Antisymmetric 
Motion; Chapter 7—Flap Controls in 
General; Chapter 8—The Measure 
ment of Aerodynamic Derivatives: 
Chapter 9—Controls for Roll, Pitch 
and Yaw; Chapter 10—Static Sta 
bility and Manoeuvrability; Chapter 
11—Stalling and the Spin, by Pro 
fessor A. D. Young; Chapter 12 
The Influence of Distortion of the 
Structure; Chapter 13-——The Influ 
ence of the Compressibility of the Air; 
Chapter 14—Flaps for Landing and 
Take-Off, by Professor A. D. Young; 
Chapter 15—Sundry Topics. 

WILLIAM BOoLLay 
Technical Director, Aerophysics 
Development Corporation 


Gas Turbine Theory 


By H. Cohen and G. F. C. Rogers. 
New York, Longmans, Green and 
Company, Inc., 1951. 291 pp., 
figs. $5.75. 


Gas Turbine Theory by Cohen and 
Rogers is written for use as a text in 
the teaching of gas-turbine theory. 
The book is an orderly compilation of 
a‘series of lectures given by the au 
thors at Bristol and Durham Univer 
sities and as a result is most complete 
in its context, although nothing new 
is presented. The work is limited to 
thermodynamic and aerodynamic the 
ory, and practical aspects of design 
are avoided. The authors have drawn 
heavily on the published work of the 
early Power Jets and Royal Aircraft 
Establishment groups—i.e., Cheshire, 
Constant, Reeman, Hawthorn, et al. 

The text loses some of its attrac 
tiveness for use in American schools 
because of the use of the mixed 
English Metric system as practiced 
in British gas-turbine industry, al- 
though this is a minor criticism. On 
the other hand, the work presented is 
far more basic than that in similar 
American texts, which is what would 
be expected of British authorship. 


The data presented are compiled 
in nine chapters. After the introduc- 
tion—which discusses the open cycle, 
use of the regenerator, intercooler, 
reheat compounding, and the closed 
cvcle—the ideal cycle is covered in 
all of its forms. A few notes are pre 
sented on gas dynamics as related to 
flow in a gas turbine, which are fol 
lowed by a chapter on the perform 
ance of practical gas-turbine cycles. 
The design of the major components 
is then discussed—i.e., the com 
pressor, both axial and centrifugal, 
the turbine and the combustion sys 
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OHIO 
OXYGEN MASK 


FOR OXYGEN ALTITUDE 
X-C FLIGHTS 


Now, OHIO offers a lightweight, inexpensive 
mask that can be discarded after use by one 


OTHER OHIO AVIATION MASKS Oxygen Mask is 


LIGHTWEIGHT 
A-14—for | Clear, transparent plastic 
greatest oxygen SANITARY 


economy with Ww 
orn, then discarded 


systems COMFORTABLE 


> Oxygen Engineering 
B-L-B Oronasal 
Mask—covers 
nose and mouth 
for greatest 
efficiency 


Contains plans and descrip- 
tion of all types of systems 
and equipment — the first —— 
complete manual of its kind. 
Write for your free copy. 


OHIO CHEMICAL & SURGICAL EQUIPMENT Co. 
A Division of Air Reduction Company, Incorporated 
Aviation Equipment Dept. ° CLEVELAND 14, OHIO 


REVIEW 


oxygen 
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ger. The new K-S Disposable Oronasal 


7 Pliability insures pressure-free fit 

EFFICIENT 
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USE IT! DISCARD IT! 
Packed for economy Yn boxes of 50 
mouth free for 
amen ane FREE — Complete Manual for Aircraft 


| photograph it! 


A photo record is quicker, more accurate; 
and it may prove to be priceless. 


THE ADVANCED single-lens reflex design of the 35-mm. 

PRAKTICA FX makes it easier for you to get expert 
photomicrographs, oscillographs, extreme 

close-ups, copy work, etc., in color or black and white. Record 
lab and field observations. Take instrument readings. Quality 
control. Make graphic photos available to production, sales and 
ad departments, train personnel, etc. An excellent camera for 
the home photographer, too. From wee 50 to $199.50 (Tax incl.) 
The Praktica Co., Inc., 
48 W. 29 St., N. Y. 1 


39 tested ideas 
Free for you! 


PRAKTICA 


The Praktica Co., Inc. Dept. B 
48 West 29th Street, N. Y. 1, N. 
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* electronics in their instrumentation 


tem, and, then, performance predic 
tion of both aircraft and industrial 
sets. The book is concluded with a 
set of problems and answers relating 


to the material presented. It is noted 


that these problems and answers have 


appeared in examination papers in} 


the universities where the authors 
have lectured. 


S. T. ROBINSON 
Engineer, Sanderson and Porter 


Book Notes 


ELECTRONICS 


Electronic Measurements. Frederick Emmons 
Terman and Joseph Mayo Pettit. 2nd Ed. New 
York, McGraw-Hill Book Company, Inc., 1952 
707 pp., figs. $10. i 

Since publication of the first edition in 1935, the 
revision has been so extensive and the scope so 
broadened that this is virtually a new book. It 
now covers measurement fundamentals in numer 
ous fields beyond conventional radio, including 
television, radar and other pulsed systems 
microwaves, and a diversity of techniques of 
value to engineers in other areas who may use 


The topics covered include wave guides and 
cavity resonators; standing-wave measurements; 
noise in amplifiers and receivers; frequency 
modulation and television receivers; generation 
of special wave forms (pulses, square waves, saw 
tooth waves); generation of time delays; modern 
forms of vacuum-tube voltmeters; power meas 
urement at microwave frequencies; Antenna 
measurements into the microwave region, in 
cluding directivity pattern, gain, and phase-front 
measurements; oscillators for laboratory signal 
sources covering the range from very low to 
microwave frequencies; transient and steady 
state response of amplifiers and circuits; new os 
cilloscope technique; and stability of feedback 
amplifiers 

The present volume contains 449 figures and 
over 1,000 footnote references to the literature 
The author and subject indexes are extensive 
Both of the authors are associated with Stanford 
University, Frederick Emmons Terman as Pro 
fessor of Electrical Engineering and Dean of the 
School of Engineering and Joseph Mayo Pettit 
as Associate Professor of Electrical Engineering 

Electronics for Communication Engineers. 
John Markus and Vin Zeluff. New York, Mc 
Graw-Hill Book Company, Inc., 1952. 610 pp., 
illus., diagrs., figs. $10 

This book brings to engineers 252 articles that 
appeared in Electronics magazine during the past 
5 years on the topics of radio communication 
radio broadcasting, television design, and radar 
design. It is a sequel to the authors’ Electronics 
Engineers and Electronics Manual for Radi 
Engineers, which reprinted material of the same 
type from earlier issues of the magazine 

The material has been edited and arranged 
under the following headings Amplifiers, An 
tennas, Audio, Cathode-Ray Tubes, Compo 
nents, Electronic Music, Filters, Measurements 
Microwaves, Oscillators, Power Supplies, Propa 
gation, Pulses, Receivers, Transmission Lines, and 
Transmitters. In addition to a detailed table of 
contents, the volume contains an index of sub 
jects and an index of authors. 


EQUIPMENT 
ELECT RIC 


Electric Machinery. A. E. Fitzgerald and 


Charles Kingsley, Jr. New York, McGraw-Hill! 


Book Company, Inc., 1952. 702 pp., figs. $8.50 
This undergraduate textbook presents the basic 


principles common to allrotating electric machines 
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as well as to many electromechanical-energy- 
conversion devices. The basic theory is applied to 
d.c., synchronous, polyphase induction, and 
single-phase machines, together with Ampli- 
dynes, Rototrols, and Selsyns. Transformers are 
included in the treatment, which ends with intro- 
duction to the machine transients and to the dy- 
namics of electromechanical systems. Specific 
applications of principles and methods of analy- 
sis are illustrated by examples throughout the 
book. At the ends of chapters are given résumés 
of the material covered and problems for solution 
by the student. Some references are given in 
footnotes, and there is a lengthy subject index. 
The authors are Associate Professors of Electrical 
Engineering, M.1I.T. 

Chapter 1 examines the physical aspects of 
electromechanical energy conversion; the prin- 
ciples of this conversion are discussed in Chapter 
2. Then follow chapters on the basic concepts of 
machine performance and machine analysis; 
d.c. machines are treated with respect to 


ENGINEERING REVIEW—S 


the analysis of their performance and their ap- 
plications. The next two chapters, 7 and 8, are 
devoted to synchronous machines, the analysis of 
their performance, and the effects of saturation 
and salient poles. Chapters 9, 10, and 11 are con- 
cerned with polyphase induction machines, frac 
tional horsepower a.c. motors, and control-type 
generators and self-synchronous machines. Elec- 
trical transients and the dynamics of electro- 
mechanically coupled systems form the subject 
matter of the two final chapters. An appendix 
on the basic theory of transformers is followed 
by a brief table of constants and conversion fac- 
tors. 


MATERIALS 


| Mechanical Properties of Metals at Low Tem- 
peratures. Proceedings of the NBS Semicen- 
tennial Symposium on Mechanical Properties of 
Metals at Low Temperatures Held at the NBS on 
May 14 and 15, 1951 U.S., National Bureau of 


BH. AIRCRAFT CO. 


FARMINGDALE, NEW YORK 


EPTEMBER, 1952 


Standards, Circular No. 520.) Washington 
Superintendent of Documents, May 7, 152, 
206 pp., figs. $1.50. 

Contents: (1) Recent European Work on the 
Mechanical Properties of Metals at Low Tem- 
peratures, N. P. Allen. (2) Manufacture of Steels 
for Low-Temperature Service, J. B. Austin 3) 
Development and Application of Chromium 
Copper-Nickel Steel for Low-Temperature Serv 
ice, Walter Crafts and C. M. Offenhauer 4) 
Tensile Properties of Copper, Nickel, and Some 
Copper-Nickel Alloys at Low Temperatures, 
Glenn W. Geil and Nesbit L. Carwile. (5) Ap 
plication of Metals in Aircraft at Low Temper 
atures, J. B. Johnson and D. A. Shinn. (6) Prop 
erties of Austenitic Stainless Steels at Low Tem 
peratures, V. N. Krivbok. (7) Dimensional 
Effects in Fracture, C. W. MacGregor and N 
Grossman. (8) Mechanical Properties of High- 
Purity Iron-Carbon Alloys at Low Temperatures, 
R. L. Smith, G. A. Moore, and R. M. Brick. (9) 
Brittle Fractures in Ship Plates, M. L. Williams 


“Metallurgy for Engineers; Casting, Welding, 

and Working. John Wulff, Howard F. Taylor 
and Amos J. Shaler. New York, John Wiley & 
Sons, Inc., 1952. 624 pp., illus., diagrs., 
$6.75. 


figs 


The material covered in Metallurgy for Engi- 
neers is a required part of the curriculum at M.1.T 
for students in mechanical, aeronautical, and 
marine engineering, and in business and engineer 
ing administration. The book has been evolved 
during 5 years’ experience in teaching metallurgy 
at M.1.T., where all three authors are on the staff 
of the Metals Processing Laboratory, Metallurgy 
Department. 

The book is divided into two parts. The first 
half explains the concepts and principles which 
underlie metal processing from ingots to finished 
articles. The second half deals with the processes 
themselves. The point of view of the authors is 
that of the engineer rather than of the shop man 
Many problems to be worked out by the student 
are included, and the many references to fuller 
treatments in the literature, concise definitions of 
technical terms, tables of technical data, and the 
arrangement of the subject index make the work 
of value as a reference book. 

Contents: (1) Introduction to Engineering 
Metals. (2) CrystaJline Structure and Proper- 
ties of Metals. (3) Solidification of Pure Metals 
(4) Impurity and Solubility. (5) Phase Equilib- 
rium and Alloy Systems. (6) Alloy Systems of 
Limited Solid Solubility. (7) Industrial Non- 
Ferrous Alloys. (8) Alloys of Iron and Carbon 
(9) Heat Treatment of Steel. (10) Heat-Treating 
Steel. (11) Methods for Determining Mechanical 
Properties of Metals. (12) Mechanism of Defor 
mation and Effects of Deformation of Metals 
(13) Electrical and Magnetic Properties of Metals 
(14) Corrosion. (15) Introduction to Sand Cast- 
ing Processes. (16) Casting Processes Other Than 
Sand Casting. (17) The Ingot as a Casting. 
(18) Melting—Heat Flow—Gases in Metals 
(19) Casting Defects—Inspection Methods 
Casting Design. (20) Gating and Risering. (21) 
Powder Metallurgy. (22) Welding. (23) Are- 
Welding Processes. (24) Gas Welding, Thermit 
Welding, and Metalizing. (25) Pressure Welding 
Processes. (26) Brazing and Soldering (27) 
Metal Working by Compression Processes 
(28) Stretching, Shearing, and Bending Processes 
(29) Metal Cutting. 


* Corrosion Testing Procedures. F. A. Cham 
pion. New York, John Wiley & Sons, Inc., 
1952. 369 pp., illus., diagrs., figs. $6.25 

The procedure described in this comprehensive 
handbook should be of interest to those concerned 
with practical problems in the corrosion of metals 
in service and in the production of metals of ade 
quate corrosion resistance. The course followed 
in this work has been to divide the text into stages 
and then to describe separately the various alter 
native procedures for each stage, as follows: (1 
the choice and preparation of metal and cor 
rosive; (2) exposure in laboratory field of service 
tests; (3) preparatory cleaning of specimens; (4) 
examination of specimens or corrosive for the 
effects of corrosion (considered separately are 
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for/jet engine condensate drainage 
a result of Flexonics Engineering 


Among the many complicated aircraft components fabricated by 
Flexonics Corporation is the condensate drainage yoke illustrated above. 
The purpose of the yoke is to drain unused fuel that has condensed 
after a shut down of the power plant. 
It’s an intricate device, combining flexible stainless steel hose, 
stainless steel tubing and special connections. Flexonics engineering makes it 
possible to manufacture these yokes on a production basis to rigid specifications. 
Other aircraft components manufactured by Flexonics Corporation 
include hose of all descriptions, bellows, oil and fuel lines, 
ducting and connectors of all types and many special assemblies. We would 
welcome the opportunity to discuss your requirements with you. 
For recommendations send an outline of your needs, 


AIRCRAFT DIVISION 
Flexonic 1309 $. THIRD AVENUE MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 


om 
? se actin: Manufacturers of Convoluted and Corrugated Flexible Metal Hose in a Variety of 
Metals + Expansion Joints for Piping Systems + Stainless Steel and Brass 
Bellows + Flexible Metal Conduit and Armor + Assemblies of These Components 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 


Corporation that 
have served industry 
for over 50 years. 
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fe). to withstand moisture 


or severe vibration 


Resilient Polychloreprene 
insulators have high dielectric 
strength over wide 
temperature range. 


Machined 
ball-in-cone joint. 


Hand tinning keeps solder 
inside cup. 


Both pin and socket contacts 
machined from solid bar stock, 
electroplated with silver. 


Matching serrations in endbell and shell make 
practical wrench tightening from one side of installation 
without putting strain on contacts or wires. 


Polychloreprene grommets 
make moisture-proof seal over 
soldered connections. 


Concentric rubber bushings moisture-proof wire 
entry. Eliminate strain on wires. 


AF and AN-F Series Cannon Connectors shown here 
are ideal for many varied industrial applications where 
severe vibration and moisture conditions must be met. 
This series was originally designed to answer Air Force 
and commercial air line requests for a product that would 
withstand the extreme conditions encountered in high 
speed aircraft. In addition to having great resistance to 
vibration and shock, these connectors withstand moisture 
from both external and internal condensation sources. 
They also provide for radio shielding. A study of the 
features, called out above, will show you why users are 
enjoying outstanding performance of these connectors. 
The machined ball-in-cone joint, while not obvious, plays 
an important part in providing radio 
shielding and improved vibration 
and moisture resistance. For engi- 
neering data request Cannon’s AN 
Bulletin. 


The “Cannon AF Series consists of 2 plug types and 3 receptacles 
in 15 diameters. Contact arrangements closely follow those in the 
AN Series. Shells are cadmium plated. The sturdy hex shaped 
coupling nut shown here is used on sizes 8S through 18. Larger 
diameters have a strong spline type coupling nut to fit spanner 
wrenches. Knurled type coupling nuts are available to meet 
AN-F specification. 


CANNON ELECTRIC 


Since 1915 


CANNON 
ELECTRIC 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. 
Representatives in principal cities. Address inquiries to Cannon 
Electric Company, Dept. 1-105, P.O. Box 75, Lincoln Heights 
Station, Los Angeles 31, Calif. 


other measurements indicating the tendency to 
corrode rather than the effects of corrosion, and 
special tests); and (5) expression and interpreta 
tion of results with particular reference to the 
form of the corrosion-time curve. A total of 
793 references is given at the ends of chapters 
and the book is provided with extensive author 
and subject indexes. 

Contents: Chapter 1, Introduction. Chapter 
2, Metal Factors. Chapter 3, Corrosion Media 
Chapter 4, Laboratory Exposure Conditions 
Chapter 5, Laboratory Conditions for Conjoint 
Action. Chapter 6, Field and Service Tests 
Chapter 7, Cleaning of Specimens After Corro 
sion. Chapter 8, Assessment of Effects on the 
Metal. Chapter 9, Assessment of Effects on the 
Environment Chapter 10, Ancillary Observa 
tions. Chapter 11, Special Tests. Chapter 12 
Expression and Interpretation of Results 


SCIENCES, GENERAL 
MATHEMATICS 


Approximate Methods of Higher Analysis 
(Priblizhennye Metody Vysshego Analiza). L 
V. Kantorovich and V. I. Krylov. 3rd Ed 
Moscow, State Publishing House of Technico 
Theoretical Literature, 1950. 695 pp., figs. (In 
Russian.) 

This treatise for mathematical physicists gives 
particular emphasis to the approximate methods 
of solution that have been developed in the 
Soviet Union during the past 30 years. Its scope 
embraces older methods, as well as the network 
and variational methods, which were developed 
at the beginning of this century. The first edi 
tion appeared in 1936 and was reissued in 1941 
in enlarged and revised form. Worked-out ex 
amples show application of the methods discussed, 
and there are numerous footnote references to 
fuller treatments in published literature. The 
lack of a subject index is somewhat compensated 
for by the detailed table of contents. 

The work is divided into seven sections, as 
follows: Section 1, Methods Based on the Pres 
entation of the Solution in the Form of an In 
finite Series. Section 2, Approximate Solution 
of Fredholm’s Integral Equations. Section 3, 
Method of Networks. Section 4, Variational 
Methods. Section 5, Conformal Transformation 
of Regions. Section 6, Principles of Application 
of Conformal Transformation to the Solution of 
Fundamental Problems for Conical Regions 
Section 7, Schwartz's Method. 


VIBRATION 


Theory of Vibrations for Engineers. E. B 
Cole. 2nd Revised Ed. London, Crosby Lock 
wood & Son Ltd.; New York, The Macmillan 
Company, 1950. 334 pp., figs. $5.00. 

Following a brief introduction defining the units 
used by the author, there are three chapters deal 
ing with simple harmonic motion and the natural 
vibrations of systems having one or several de 
grees of freedom. Damped vibrations, natural 
vibrations of heavy shafts, forced vibrations in 
general, and multiple systems are then considered 
Chapter 8 is concerned with practical applications 
such as the engine indicator, vibration recorders 
the fatigue testing machine, and balancing ma 
chines for rotors. The remaining chapters cover 
the topics of engine vibration, elimination and 
absorption of vibration, dynamic loads and waves 
transverse vibration of beams, and the whirling 
of shafts. 


The Appendix treats of the undamped vibra 
tion absorber and the whiriing of a De Laval 
rotor. Throughout the text, liberal use has been 
made of diagrams and figures. Many testing 
devices have been described, and a large number 
of examples has been worked out. Major atten 
tion is given to the problems of high-speed pro 
pulsion and power-plant machinery. The author 
is Lecturer in Mechanical Engineering at the Uni- 
versity of Liverpool. 
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PROGRESS OF 
WORLD AVIATION 


CORPORATION 


136 WEST 52nd STREET, 
NEW YORK 19, N. Y. 


AFTERBURNER 


BS products are 


the choice of the engineering 
and maintenance men of 
America’s Aircraft Engine 
Industry who naturally 
insist on quality. 

More and more they look to 
BG for the excellence 

in design and manufacture 
that keeps American 

wings far out ahead. Typical 
of this is BG’s develop- 
ment of the first successful 
right angle gas turbine 
igniter. 

In both military and civil 
aviation, BG products 

are the choice where quality 
is the criterion. 
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INFORMATION 
ON POSITIONS AT 
NORTHROP 


Northrop Aircraft, Inc. is engaged 

in vitally important projects in 

scientific and engineering 

development, in addition to aircraft 
production. The program is 
diversified, interesting and long- 

range. Exceptional opportunities 

await qualified individuals. 


The most responsible positions 
will go to top-caliber engineers 
and scientists. However, a number 
of excellent positions exist for 
capable, but less experienced, 
engineers. Some examples of the 
types of positions now open are: 


ELECTRONIC PROJECT ENGINEERS... 
ELECTRONIC INSTRUMENTATION 
ENGINEERS ... RADAR ENGINEERS... 
FLIGHT-TEST ENGINEERS... 

STRESS ENGINEERS... 

ENGINEERING DRAWING CHECKERS... 
AERO- AND THERMODYNAMICISTS... 
SERVO-MECHANISTS .. . POWER-PLANT 
INSTALLATION DESIGNERS... 
STRUCTURAL DESIGNERS... 
ELECTRO-MECHANICAL DESIGNERS... 
ELECTRICAL INSTALLATION DESIGNERS. 


Qualified engineers and 
scientists who wish to locate per- 
manently in Southern California 

are invited to write for further 
information regarding these 
interesting, long-range positions. 
Please include an outline of 
your experience and training. 


Allowance for travel expenses. 


Address correspondence to 
Director of Engineering, 
Northrop Aircraft, Inc. 
1005E. Broadway, 
Hawthorne, California 


SA10 


ON GUARD | 


Guardians of the upper reaches of the Western Air 
Defense Command are the men of the 84th Squadron, 
at Hamilton Air Force Base. The 84th flies the U. S. 
Air Foree’s new all-weather interceptors - 
fast, deadly Northrop F-89 Scorpions. 


Northrop Aircraft, Inc. 


Hawthorne, California 


Pioneer Builders of Night and All-weather Fighters 
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Personnel Opportunities 


Wanted 


Machine Design Engineers—With experience 
or training in the design of high-speed turbo 
machinery or aircraft or automotive power-plant 
Thermodynamicists—Engineering de- 
gree with theoretical background in fluid mechan- 
ics, heat transfer, and thermodynamics. Aero- 
nautical experience desirable, but not manda- 
tory. Specification Engineer—Experience in 
writing equipment specifications covering com 
plex machinery required. Air-frame company 
experience most desirable. Test Engineers—For 
testing of high-speed turbomachinery, electrical 
devices, and servomechanisms. Mechanical engi- 
neering degree or equivalent required. Technical 
Writers—Must be experienced in the writing of 
technical reports or manuals. Aeronautical ex- 
perience helpful but not required. The above 
positions are currently available at our Los Ange- 
les, Calif., plant. Applicants should contact 
Mr. L. S. King. AiResearch Manufacturing Com- 
pany, 9851 South Sepulveda, Los Angeles 45, 
Calif. Include a comprehensive résumé with each 
inquiry. 


design. 


Mechanical Engineer—For technical admin- 
istrative position in responsible charge of research 
design and development section rapidly growing 
progressive organization. Opportunities to apply 
one’s Own initiative and to originate personal ideas 
almost unlimited. Five to 15 years of versatile 
experience in broad design fields required. Salary 
commensurate with qualifications. Location 
Southwest. Write C. D. Pengelley, P.O. Box 
2296, San Antonio, Tex. 


Translators—Technical and scientific, part 
time. Must type. State subjects, languages, 
experience, and fees. Berlitz Translation Serv- 
ice, 630 Fifth Ave., New York 20, N.Y. 


Professors—The Hebrew Institute of Tech- 
nology, Haifa, Israel, proposes to appoint two 
professors of aeronautical engineering, one with 
special qualifications in airplane structures and 
dynamics. Applicants should have first-rate 
professional and academic qualifications, be will 
ing to integrate themselves into the life of the 
country, and, in due course, to teach in Hebrew. 
Applications with full details should be sent, for 
transmission to Haifa, to The American Technion 
Society, 80 Fifth Ave., New York 11, N.Y 
Those accepted will be working with Dr. Sidney 
Goldstein. 


Engineers, Technologists, Physicists, Physi- 
ologists, Metallurgists—The Naval Air Material 
Center located in the U.S. Naval Base at the ex- 
treme south end of Broad Street in Philadelphia, 
Pa., has vacancies in the above positions for quali- 
fied eligibles. These vacancies are at grade GS-5 
to GS-12 level with salary ranging from $3,410 
to $7,040 per annum. The Naval Air Material 
Center (the air center is divided into three major 
branches—the Naval Aircraft Factory, the Naval 
Air Experimental Station, and the Naval Auxil 
iary Air Station) is engaged in research (applied), 
development, manufacture, modification, test 
evaluation and overhaul of aircraft, aircraft com 
ponents, and aeronautical materials, including 
launching and arresting devices. At this activity, 
we have the job of finding the answers to a never- 
ending series of problems which involve the whole 
field of aeronautical sciences. Interested persons 
should file an application for Federal employment, 


This section is for the use of individual members of the Institute seeking new connections and 
& organizations offering employment to Aeronautical specialists. 
tion may have requirements listed without charge by writing to the Secretary of the Institute. 


Standard Form 57, with the Industrial Relations 
Department, Naval Air Material Center, Naval 
Base, Philadelphia 12, Pa. Applications may be 
obtained from the Industrial Relations Depart- 
ment, Naval Air Material Center, or any first- or 
second-class Post Office or from any Civil Service 
Regional Office. 


Any member or organiza- 


Aeronautical Engineers—Several permanent 
positions available as wind-tunnel project engi- 
neer for qualified personnel. Positions require a 
sound basic knowledge of general and wind-tunnel 
aerodynamics and involve test preparations, test 
supervision, data reduction and analysis, and re- 
port writing. Openings for those with bachelor 


| 


AiResearch Manufacturing Co. 
9851 Sepulveda, Los Angeles 45 
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or advanced degrees in aeronautical engineering. propellants Aeronautical Engineer (Power 
Wind-tunnel experience desirable but not re- Plants)——-GS-12, $7,040 per annum. Duties 
quired. Salary commensurate with background Head of Evaluation Branch, Power Plants Divi- 
and experience. ‘Travel allowance to Pasadena sion, Engineering Department Directs special 
for those accepted. Large, progressive, transonic ized investigations of the performance, durability 
wind tunnel managed by CalTech Part-time and reliability of solid and liquid propellant rocket 
graduate study available for those who can qualify engines, power plants, and components Pre 
academically. Address replies, including quali- pares progress and summary reports. General 
fications, to: Chief, Data Analysis Department, Engineer—GS-11, $5,940 per annum Duties 
Southern California Cooperative Wind Tunnel, Head of Facilities Branch, Power Plants Division, 
950 South Raymond Ave., Pasadena 2, Calif. Engineering Department Directs the prepara 
Engineers—The U.S. Naval Air Rocket Test tion of plans, procurement and installation of new 
Station has several vacancies in the Engineering rocket test facilities and equipment, and the modi 
Department Chemical Engineer—GS-12, fication of existing facilities and equipment as re 
$7,040 per annum. Duties: Head of the Special quired for specialized tests. General Engineer 
Projects Branch, Propellants Division, Engineer- GS-9, $5,060 per annum. Duties: Project Engi 
ing Department Directs specialized investiga- neer in the Facilities Branch, Power Plants Divi 
tions into the problems of combustion of solid and sion, Engineering Department. Makes plans, pro 
liquid propellants in rocket engines, determina- cures and installs facilities and equipment for the 
tion of physical and thermodynamic properties of testing of rockets and components. Chemical 
propellants, studies of corrosion of materials by Engineer—GS-9, $5,060 per annum. Duties 


SPECIAL APPLICATION 
FRACTIONAL HORSEPOWER 


bring to you, product, | Geared head motor with 
reversing switch, adaptable 


@ LOW SPEED to many heavy-duty, slow- 
© HIGH TORQUE | speed applications, 
COMPACTNESS 
DEPENDABILITY 
® LOW WEIGHT 


Many years of specialized experience 
in the design and manufacture of 
gear motors combined with the finest 
gear cutting equipment assure out- 
standing performance in Lamb 
Electric gear motors. Electrically governed, pre- 
cision-built motor with ac- 
All Lamb Electric Motors are curate speed adjustment. 
specially engineered for the Ideal for instrument use. 
product, which usually results in rf 
savings in space, weight and cost 
factor. 


THE LAMB ELECTRIC COMPANY 
KENT, OHIO 


In Canada: Lamb Electric — Division of 
Sangamo Company Ltd. — Leaside, Ontario 


THEY'RE POWERING AMERICA’S PRODUCTS 


Electric 


reactionat Horsepower MOTORS 


SPTEMBER, 1952 


Project Engineer in the Special Projects Brauch 
Propellant Division, Engineering Department 
Conducts specialized investigations into the prob 
lems of combustion of solid and liquid propellants 
in rocket engines, determination of physical and 
thermodynamic properties of propellants, studies 
of materials for storage and handling of propel 
lants. Prepares reports. Aeronautical Engineer 
(Power Plants)—GS-9, $5,060 per annum. Du 
ties: Project Engineer in the Evaluation Branch, 
Power Plants Division, Engineering Department. 
Conducts specialized investigations of the per 
formance of solid and liquid propellant rocket 
engines, their components, and accessories. Pre 
pares project reports for supervisor. Aeronautical 
Engineer (Power Plants)—-GS-7, $4,205 per an 
num, Duties: Test Engineer in the Test Branch, 
Power Plants Division, Engineering Department 
Devises test procedures and conducts tests of 
rocket engines, components, and accessories 
Makes performance calculations, prepares re- 
ports. Illustrator (Equipment)—GS-6, $3,795 per 
annum Duties: Illustrator in the Technical 
Publications Branch of the Engineering Depart- 
ment. Makes original illustrations of mechanical 
equipment and layout of illustrations, photo 
graphs, and title pages for technical reports 
Chemist—GS-5, $3,410 per annum Duties 
Junior chemist in the Chemistry Branch, Propel- 
lant Division, Engineering Department Per 
forms quantitative and qualitative analysis of 
solid and liquid fuels and oxidizers. Assists senior 
chemist in specialized investigations of chemical 
properties of propellants and handling materials 
Applicants should complete Standard Form 57 
application for Federal employment, which is 
available at any Post Office, and forward to the 
Industrial Relations Officer, Industrial Relations 
Department, U.S. Naval Air Rocket Test Sta 
tion, Lake Denmark, Dover, N.J 


Scientists and Engineers—Needed for respon 
sible positions in the technical development and 
production of solid propellants and rocket units 
There are good opportunities in this long-range 
program for those with experience in chemistry 
quality control, and processing or unit design of 
solid propellant manufacture. Please give a com 
plete résumé of your education and past experi 
ence. All replies held strictly confidential. Write 
Industrial Relations Manager, Research and 
Development Department, Phillips Petroleum 
Company, Bartlesville, Okla. 

421. Aeronautical Engineer—Opening for in 
structor in airplane design and related subjects in 
aeronautical engineering curriculum. Excellent 
opportunity for qualified man. Reply should 
cover engineering education and experience 
California location (Los Angeles area) 

415. Instructor—Aeronautical Engineering 
Department of a large eastern university to teach 
undergraduate courses in fluid mechanics and 
aeronautical laboratory. Applicant should have 
master’s degree from recognized university or 
equivalent experience in the aeronautical field 
Opportunity for graduate work and research in 
structures or aerodynamics, Large subsonic and 
6-in. supersonic tunnels in operation Salary 
$4,000 for the academic year. 

408. Senior Electronic Research Engineer 
Ph.D. in E.E,. (Electronics) to develop and apply 
advanced techniques and theory to the design 
and analysis of electronic systems such as radar 
infrared homers, and analog computers. Prefer 
1 or more years’ experience in the field of infrared 
spectrometry, microwaves, electron tube cir 


The number preceding the notices 
represents the Box Number of the In- 
stitute of the Aeronautical Sciences to 


which inquiries should be addressed. 
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anadave 
LIMITED—MONTREAL 


REQUIRES 


ENGINEERS 


DESIGN ENGINEERS 
_AERODYNAMICISTS 
STRESS ANALYSTS 
DYNAMICS ENGINEERS 
SENIOR DRAFTSMEN 
WEIGHT ANALYSTS 


Positions are available for experi- 
enced aeronautical engineers and 


‘ draftsmen for employment on long 


term design and development 
projects. 


Excellent opportunities for ad- 
vancement in a rapidly expanding 
organization. 


FIVE DAY WEEK 
PAID OVERTIME 


GROUP INSURANCE BENEFITS 


SEMI-ANNUAL 
SALARY REVIEWS 


Write giving resume of education 
and experience to 


anadawe 


LIMITED 


P.O. Box 6087, Montreal, Que. 
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ENGINEE RS 


LOCATE IN THE 


FOR 

ATOMIC 
WEAPONS 
INSTALLATION 


Mechanical Engineers, Electronics and Electrical 
Engineers, Physicists, and Mathematicians. A 
variety of positions in research, development and 
production open for men with Bachelors or 
advanced degrees with or without applicable 
experience. 
These are permanent positions with Sandia 
Corporation, a subsidiary of the Western Electric 
Company, which operates the Laboratory under 
contract with the Atomic Energy Commission. The 
Laboratory offers excellent working conditions and 
liberal employee benefits, including paid vaca- 
tions, sickness benefits, group life insurance and 
a contributory retirement plan. 


hand 


Albuquerque, center of a metropolitan area of 
150,000, is located in the Rio Grande Valley, one 
mile above sea level. The ‘Heart of the Land of 
Enchantment,"’ Albuquerque lies at the foot of 
the Sandia Mountains which rise to 11,000 feet. 
Cosmopolitan shopping centers, scenic beauty, 


- historic interest, year ‘round sports, and sunny, 


mild, dry climate make Albuquerque an ideal 
home. New residents experience little difficulty in 
obtaining adequate housing in the Albuquerque 


area. 
Make application to the 


PROFESSIONAL EMPLOYMENT DIVISION 


SANDIA BASE 
ALBUQUERQUE, N. M. 


SANDIA CORPORATION 
ALSO NEEDS 


@ Technical Writers 
@ Specification Engineers 


| 

| | 
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PRATT WHITNEY 
AIRCRAFT 


SAYS 40 10 WITH 
ISC ‘SOUNDMETAL’ INSTALLATIONS 


Pratt & Whitney Aircraft Division of United Aircraft Corporation 
knows the threat of excessive noise to plant efficiency and community 
relations. Its program of noise control for its test’cells and laboratory 
facilities is known throughout the industry as one of the most progres- 
sive and comprehensive ever undertaken. INDUSTRIAL SOUND 
CONTROL, INC., is proud of the fact that it has contributed to this 
program — and is now converting some of P&WA’s older reciprocating 
test cells to withstand the high gas velocities and temperatures of the 
new jets. 

Since 1936, ISC has led the field in quieting the aircraft industry. 
ISC has the skilled engineering, design and installation “know how,” 
gained through years of practical experience —it’s no wonder the 
BIGGEST jobs go to ISC. For full information — 

Write ISC today! 


c @ Cementation (Muffelite) Limited, London 
FOREIGN LICENSEES: @ Les Travaux Souterrains, Paris 


Q ound ontrol Inc. 
45 Granby Street, Hartford 12, Conn. 
2119 SO. SEPULVEDA BLVD., LOS ANGELES, CALIF. 
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cuitry or photoelectric devices. Salary commen- 
surate with experience. Location Midwest 

407. Senior Missiles Dynamics Research 
Engineer—Ph.D. in M.E., Physics, or Applied 
Mechanics to develop and exploit advanced tech- 
niques for use in the dynamic analysis, synthesis 
and test of complete guided missiles. Desired 
additional qualifications should include | to 4 
years’ experience in the field of automatic con 
trols, flutter and vibration, aerodynamics, struc 
tures, hydraulics, or electronics Salary com 
mensurate with experience. Location Midwest 

406. Senior Missiles Aerodynamics Research 
Engineer—Ph.D. in A.E. to perform and/or 
supervise guided missile aerodynamics work con 
cerned with development of improvements in de 
sign and in analytical and/or test techniques 
Desirable additional qualifications should include 
experience in missile or aircraft aerodynamics 
preferably in supersonic aerodynamics, or in re 
lated thermodynamic or fluid mechanics work 
Salary commensurate with experience Loca- 
tion Midwest. 

405. Senior Missiles Propulsion Research 
Engineer—Ph.D. in A.E., M.E., Physics, or 
Ch.E. with thesis in fields of propulsion or com 
bustion. Will perform and/or supervise guided 
missile aerodynamics work concerned with de- 
velopment in design and in analytical and/or 
test techniques Desirable additional qualifi- 
cations should include 1 to 4 years’ experience 
in missile or aircraft propulsion, or in combustion 
work, or in related thermodynamic, fluid me- 
chanics, or aerodynamics work. Salary commen 
surate with experience. Location Midwest 


Available 


420. Engineer—B. of M.E., Gas Turbine Proj 
ect Engineer in Government for 1 year. Previous 
engineering background in aircraft tooling, weld- 
ing, and process planning for 2 years. Also prac 
tical experience as toolmaker. Desires permanent 
position of increasing responsibility in gas-turbine 
or allied industry. Age 29. 

419. Aeronautical Engineer—M.E. and M.S 
23 years’ experience with large aircraft companies 
in all phases of stress analysis, aerodynamics 
flight testing, and dynamics analysis. Would like 
connection with small aircraft concern in execu 
tive or staff capacity in charge of similar type of 
work 

418. Research and Development Engineer 
Extensive background. Would like to consult on 
aerodynamic instrumentation for wind tunnel, 
flight test, and ballistics, of missiles and rockets 
Has made significant developments. Design, con 
struction, and testing of prototypes can be fur 
nished 


417. Independent Engineer—With many 
years’ experience in aeronautics and research 
Would like to contact progressive organization 
with product, idea, or territory available for 
Southern California or perhaps West Coast. Wide 
contacts and background in aircraft, guided mis 
sile, rocket and ballistics engineering, and research 
circles Can provide staff or organization for 
sales, engineering, consulting, or technical repre 
sentation 

414. Engineering or Research Executive 
Many years’ experience with leading company 
Offering an outstanding record in design and re 
search, allied to demonstrated administrative 
ability. Familiar with subsonic and supersonic 
design. Airplanes, missiles, dynamic problems 
guidance, servomechanisms, and flight testing 

413. Mechanical Engineer—Age 35. B.S. and 
M.S. in M.E. Eleven years’ rounded experience in 
aircraft power-plant installation analysis, super 
charger performance analysis, gas turbine com 
pressor and turbine design, combustion phe 
nomena, and industrial heat transfer Extensive 
supervisory experience administering engineering 
department Desires responsible position in ex 
panding organization. Prefers eastern location 

412. Aero Mechanical Engineer—B.M.E 
age 33. Eleven years’ experience in the aircraft 
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AERONAUTICAL 


Lockheed in 


California 
invites an 


AERONAUTICAL 
DYNAMICS ENGINEER 


to join its important 
Guided Missiles Program 


An unusual career opportunity awaits an Aero- 
nautical Dynamics Engineer at Lockheed in 
Southern California. 


The position calls for good mathematical 
background, good understanding of static and 
dynamic mechanical problems and several 
years’ training and experience in: 

Aerodynamics (Performance) 
Static and Dynamic Stability and Control 
Theoretical Mechanics (Dynamics) 


Your experience should include overall respon- 
sibility for some phases of work or original 
work done with a minimum of supervision. 

The positions command a salary range of 
$8,000 to $10,750 depending on your training 
and experience. 


1 Generous travel allowances 
| Better working conditions 

| Better Future 

| in Lockheed’s long-range 


oduction program 


you; | Better Living Conditions 

| just because you will be 

| living in Southern California 
Note to Men with Families: Housing conditions are ex- 
cellent in the Los Angeles area. More than 40,000 
rental units are available. Thousands of homes have 
been built since the war; huge tracts are under con- 
struction now. You will find the school system as good 
—from kindergarten to college. 
Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Cali- 
fornia. Use handy coupon below. 


“Quick-Action Coupon” 
Aeronautical Dynamics Engineer Program 
Mr. M. V. Mattson, Empleyment Manager, Dept. ARA-9 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing 
work and tife at Lockheed in Southern California. 


¢ 


My name 


My field of engineering 


My address 


My city and state 


SUPERVISOR 


OF 


WIND TUNNEL 
MODEL 
DESIGN GROUP 


Excellent opportunity for chal- 
lenging design work on wide 
variety of intricate wind tun- 
nel models to be used for 
testing at low transonic and 
supersonic speeds. Requires 
college degree in Aeronautical, 
Mechanical, or Civil Engineer- 
ing, plus several years of de- 
sign and stress analysis ex- 
perience. Familiarity with 
wind tunnel testing procedures 


desirable. 


Submit resume to: 


Engineering Personnel Section 


CHANCE VOUGHT 
AIRCRAFT 


Division of United Aircraft Corp. 


P.0. Box 5907 
DALLAS, TEXAS 
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| 


“Alight Test 
Opportunities 


for 


e EXPERIENCED FLIGHT TEST 
INSTRUMENTATION ENGINEERS 


e FLIGHT TEST ENGINEERS 
e FLIGHT TEST ANALYSTS 


Dealing with 
e GUIDED MISSILES 
e AIRPLANE SYSTEMS 
e AUTOPILOTS 


The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its flight 
test organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 


* SALARIES COMMENSURATE WITH 
TRAINING AND EXPERIENCE 


EXCELLENT WORKING CONDITIONS 


FINEST FACILITIES 
AND EQUIPMENT 


Write now. 
Give complete resume of education, 
background and experience. 


NORTH AMERICAN 
AVIATION, INC. 


Engineering Personnel Department 
Missile and Control Equipment 
Laboratory 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 
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industry comprising guided missile electrome- 
chanical systems development, flight test research, 
and stress analysis. Three most recent years in 
supervision as assistant project electromechanical 
engineer and project test engineer. Experience 
includes directing electrical system design, en- 
vironmental-test program, booster rocket instal- 
lation design, test equipment design, and flight- 
test programs. Familiar with military specifica- 
tions. Seeking supervisory or administrative 
position in aircraft, missile, or allied field in New 
York City area only. Will furnish résumés upon 
request. Please indicate nature of available posi- 
tions in first letter. 


410. Aeronautical Engineer—(B.S. 1948). 
Age 25, single. Currently serving in Army under 


ENGINEERING REVIEW 


Special Professional Personnel Program Army 
experience Eight months with Project Investi- 
gation Section, Ordnance Guided Missile 
Center; aided in developing nomograms for 
first approximations of missile performance 
Twelve months with Army Aircraft National 
Maintenance Point; helped establish procedures 
for use of IBM equipment in the preparation of 
Army Supply Catalogs and helped to develop pro 
cedures for maintenance of Army liaison aircraft 
and helicopters. Civilian experience includes 18 
months power-plant installation design, 6 months 
flight-test work. Has private pilot’s license, Air 
craft and Engine Mechanic’s ratings. Would like 
position with small, expanding company, pref 
erably in the guided missile or helicopter fields 
Available January 1, 1953 


Aeronautical Reviews 


(Concluded from page 105) 


EPTEMBER, 


409. Plant Manager—Twenty years’ aircraft 
and allied experience Last position 7 years’ 
full-control manufacturing of large instrument! 
company. East Coast preferred Offer with 
salary in first letter appreciated 


402. Aeronautical Engineer—Nine years’ 
engineering experience in aeronautical field. For-¥ 
merly with U.S. major air line as modification § 
and service engineer handling aircraft structures 
and fluid systems. Also had experience as field 
service engineer with leading heavy aircraft 
manufacturer. Most recently connected with 
manufacturer of supersonic aircraft and guided 4 
missiles with design experience on rocket-engine | 
installation structures and servomechanisms 


A New Method for Determining the Static Temperature of 
High-Velocity Gas Streams. J. A. Clark and W. M. Rohsenow 
American Society of Mechanical Engineers, Transactions, Vol. 74, 
No. 2, February,. 1952, pp. 219-228, illus. 15 references. 

Review of the general problem of measuring the static tempera 
ture of high-velocity gases flowing subsonically at any level of 
temperature; design and experimental data on an instrument for 
measuring the static temperature; thermodynamic considera 
tions. 

On the Convergence of Numerical Solutions of the Heat-Flow 
Equation. F.B. Hildebrand Journal of Mathematics and Phys- 
ics, Vol. 31, No. 1, April, 1952, pp. 35-41. 3 references. 

Heat Flow in Composite Slabs. E. Mayer. American Rocket 
Society, Journal, Vol. 22, No. 3, May-June, 1952, pp.150-158, 
illus. 5 references. Mathematical presentation of the tempera 
ture transients in a composite slab corresponding to the heat- 
transfer conditions in a rocket motor. 


Letters to the Editor: Heat Conduction Along an Exponential 
Bar. John W. Miles. Journal of Applied Physics, Vol. 23, No. 3, 
March, 1952, p. 372. Solution of an equation for one-dimensional 
diffusion, specifically heat conduction, along a tube of exponen- 
tially varying cross section. 

Relaxation of Stress in a Heat-Exchanger Tube of Ideal Ma- 
terial. E.A. Davis. American Society of Mechanical Engineers 
Transactions, Vol. 74, No. 3, April, 1952, pp. 381-385, illus. 1 ref 
erence. 

Analytical solutions for the relaxation of an elastico-viscous 
tube in a rigid tube sheet in both plane stress and a modified plane 
strain; effect of reloading tensile specimens in relaxation. 

Analysis of Stresses and Displacements in Heat-Exchanger 
Expansion Joints. Glenn Murphy. American Society of Mi 
chanical Engineers, Transactions, Vol. 74, No. 3, April, 1952, pp 
397-402, illus. 1 reference. A procedure, using the method of 
successive approximations, for analyzing the stresses and dis 
placements in an expansion joint. 

High Temperature Propellant Reactions. F. E. Osborne 
Aircraft Engineering, Vol. 24, No. 279, May, 1952, pp. 134-137 
8 references. Determination of the thermodynamic properties of 
the gaseous products of combustion for use in heat-engine calcula 
tions. 


Water-Borne Aircraft (21) 


The Flying-Boat and Its Place in Aviation. Frederick Bowhill. 
Airports & Air Transportation, Vol. 5, No. 93, March-April, 1952, 
pp. 316-318. 

The commercial possibilities and advantages of flying boats; 
problems in establishing and maintaining bases; present British 
operations and routes; comparative size of land and water air- 
ports. 


Wind Tunnels & Research Facilities 


Gas-Turbine Research at Bristol. 7he Aeroplane, Vol. 82, No. 
2129, May 9, 1952, p. 570, 571-576, illus., cutaway drawings. 
Flight, Vol. 61, No. 2259, May 9, 1952, pp. 559-563, illus., cut- 
away drawing. 

Equipment, layout, and testing methods used in Bristol Aero 
plane Co.’s gas-turbine research facilities that include laboratories 
for component and materials testing, a compressor and turbine 
test house with 26,300 installed hp., a paired test-bed for full- 
scale engine studies, and the related power and control equip- 
ment. The test facilities can accommodate the largest of today’s 
jet engines and the larger ones that will be built in the future 

New Valve Design to Throttle a Hurricane. 
Topics, Vol. 13, No. 4, 1952, p. 7, illus. 

Design and application of the Stressed Seal butterfly valve de- 
veloped by the Henry Pratt Co. for controlling air currents in 
supersonic wind tunnels at temperatures ranging from —65° to 
750°F. 

Visualization of Flow Fields by Use of a Tuft Grid Technique. 
John D. Bird. Journal of the Aeronautical Sciences, Vol. 19, No. 
7, July, 1952, pp. 481-485, illus. 5 references. Apparatus and 
procedure of the grid tuft technique for obtaining a physical pic- 
ture of the flow field behind a wing or a wing-body combina- 
tion. 

Tank Test of Radiosonde Ventilator Tubes. M. Sanuki, N. 
Tsuda, and A. Kusano. Papers in Meteorology and Geophysics, 
Vol. 2, No. 2, June, 1951, pp. 196-204, illus. 3 references. Design 
features and equipment of a towing water tank, experimental 
techniques, and results of tests in the tank of radiosonde-venti- 
lator-tube performance. 
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cuitry or photoelectric devices| Salary commer 


surate with experience. Location Midwest 


407. Senior Missiles Dynamics Research 
Engineer--Ph D. in M_E Physic or Applied 
M manics to develop and « need t 
niques for use m the dynamic analyst nt hes t 
ind test of complete guided nm ay 
widitronal qualification hor 
vear experrence mm the field 
tre flutter and vibration 
ture hvdrauln or cleetr 
mensurate with experience 

406 Senior Missiles Aerodynam Resea 
Engineer hb m Al 

sled m © wet k 


sith development of 


malytica at 
Desirable additional qualiticat 
ce nm missile of 
tted thermodynamic or fl 
commensurate witt 


thon Mudwest 


405 Senior Missiles Propulsion Research 
Engineer in Al M 
Chk with thesis mn felds of pro 
bustion Will perform and. or iper nded 
missile aerodynamics work concerned with 
velopment in design and in analytica and or 
test techniques Desirable additiona ualif 
cations should include | to 4 year experience 
in missile or aircraft propulsion, or in combustion 
work, or in related thermodynamic, fluid me 
chanics, or aerodynamics work slary commen 


urate with experience. Location Midwest 


Available 


420. Engineer—B. of M.E., Gas Turbine Proj 
ect Engineer in Government for | year Previous 
engineering background in aircraft tooling, weld 


ing, and process planning for 2 years. Also prac 
tical experience as toolmaker. Desires permanent 


es position of increasing responsibility in gas-turbine 

SAYS 10 wocde WITH 
eee 419. Aeronautical Engineer—M_E. and M.S 
23 years’ experience with large aircraft companies 
: ti in all phases of stress analysis, aerodynamics, 
ISC SOUNDMETAL INSTALLATIONS flight testing, and dynamics analysis. Would like 
connection with small aircraft concern in execu 


tive or staff capacity in charge of similar type of 


Pratt & Whitney Aircraft Division of United Aircraft Corporation werk 
knows the threat of excessive noise to plant efficiency and community 418. Research and Development Engineer 
| I f | f ite IIs -ator Extensive background Would like to consult on 
relations. Its program of noise control for its test ‘cells and laboratory wind 
facilities is known throughout the industry as one of the most progres- flight test, and ballistics, of missiles and rockets 
TORT TRY Has made significant developments. Design, con 
sive and comprehensive ever undertaken. INDUSTRIAL SOUND 
CONTROL, INC., is proud of the fact that it has contributed to this nished 
program — and is now converting some of P&W4A’s older reciprocating 417. Independent Engineer With many 
. years’ experience in aeronautics and research 
test cells to withstand the high gas velocities and temperatures of the Would like to contact progressive organization 
new jets with product, idea, or territory available for 
is Southern California or perhaps West Coast. Wide 
Since 1936, ISC has led the field in quieting the aircraft industry. contacts and background in aircraft, guided mis 
$ sile, rocket and ballistics engineering, and research 
ISC has the skilled engineering, design and installation “know how, ar 
gained through years of practical experience —it’s no wonder the OF 


BIGGEST jobs go to ISC. For full information — — 


. 414. Engineering or Research Executive 
Write ISC toda i Many years’ experience with leading company 
y- Offering an outstanding record in design and re 


search, allied to demonstrated administrative 


FOREIGN LICENSEES: @ Cementation (Muffelite) Limited, London with end 


) 

@ Les Travaux Souterrain Paris design Airplanes, missiles, dynamic problems 

guidance, servomechanisms, and flight testing 
413. Mechanical Engineer Age 35. BS and 
M.S. in M.E. Eleven years’ rounded experience in 

iircraft: power-plant installation analy uper 
charger performance analysis, gas turbine com 
lie. pressor and turbine design, combustion phe 
nomena, and industrial heat transfer Extensive 
upervisory experience administering engineering 

2119 SO. SEPULVEDA BLVD., LOS ANGELES, CALIF panding organization. Prefers eastern location 

412 Aero Mechanical Engineer & Mt 


age 33 Kleven years’ experience in the aircraft 
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the aircralt 


Lockheed in 


California 
invites an 


AERONAUTICAL 
DYNAMICS ENGINEER 


to join its important 
Guided Missiles Program 


An unusual career opportunity awaits an Aero 
nautical Dynamics Engineer at Lockheed in 
Southern California. 


The position calls for good mathematical 
background, good understanding of static and 
dynamic mechanical problems and several 
years’ training and experience in: 

Aerodynamics (Performance) 
Static and Dynamic Stability and Control 
Theoretical Mechanics (Dynamics) 


Your experience should include overall respon- 
sibility for some phases of work or original 
work done with a minimum of supervision. 

The positions command a salary range of 
$8,000 to $10,750 depending on your training 
and experience. 


Generous travel allowances 
| Better working conditions 
long-range 
miso Procuction progres 
you; | Better Living Conditions 
| just because you will be 
| living in Southern California 
Note to Men with Families: Housing conditions are ex- 
cellent in the Los Angeles area. More than 40,000 
rental units are available. Thousands of homes have 
been built since the war; huge tracts are under con- 
struction now. You will find the school system as good 
—from kindergarten to college. 
Send today for free, illustrated brochure describ- 
ing life and work at Lockheed in Southern Cali- 
fornia. Use handy coupon below. 
“Quick-Action Coupon” 
Aeronautical Dynamics Engineer Program 


Mr. M. V. Mattson, Empleyment Manager, Dept. ARA-9 


LOCKHEED 


AIRCRAFT CORPORATION, Burbank, California 


Dear Sir: Please send me your brochure describing 
work and4ife at Lockheed in Southern California. 


« 


My name 
My field of engineering 
My address 


My city and state 


SUPERVISOR 


OF 


WIND TUNNEL 
MODEL 
DESIGN GROUP 


Excellent opportunity for chal- 
lenging design work on wide 
variety of intricate wind tun- 
nel models to be used for 
testing at low transonic and 
supersonic speeds. Requires 
college degree in Aeronautical, 
Mechanical, or Civil Engineer- 
ing, plus several years of de- 
sign and stress analysis ex- 
perience. Familiarity with 
wind tunnel testing procedures 


desirable. 


Submit resume to: 


Engineering Personnel Section 


CHANCE VOUGHT 
AIRCRAFT 


Division of United Aircraft Corp. 


P.O. Box 5907 
DALLAS, TEXAS 


Flight Test 
Opportunities 


for 


e EXPERIENCED FLIGHT TEST 
INSTRUMENTATION ENGINEERS 


e FLIGHT TEST ENGINEERS 
e FLIGHT TEST ANALYSTS 
Dealing with 
e GUIDED MISSILES 


e AIRPLANE SYSTEMS 
AUTOPILOTS 


The Missile and Control Equip- 
ment Laboratory of North American 
Aviation has openings in its flight 
test organization to handle flight 
testing of guided missiles and elec- 
tronic control systems. 

Excellent opportunities are of- 
fered for experienced engineers and 
analysts with airplane and guided 
missile flight test and flight test in- 
strumentation background. 

Outstanding opportunities are 
available on a long-range develop- 
ment program on basic guided mis- 
sile work. 


* SALARIES COMMENSURATE WITH 
TRAINING AND EXPERIENCE 
EXCELLENT WORKING CONDITIONS 


FINEST FACILITIES 
AND EQUIPMENT 


Write now. 
Give complete resume of education, 
background and experience. 


NORTH AMERICAN 
AVIATION, INC. 


Engineering Personnel Department 
Missile and Control Equipment 
Laboratory 
12214 LAKEWOOD BLVD. 
DOWNEY, CALIFORNIA 


AERONAUTICAL ENGINEERING REVIEW SEPTEMBER, 1952 123 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


124 AERONAUTICAL 


industry comprising guided missile electrome- 
chanical systems development, flight test research, 
and stress analysis. Three most recent years in 
supervision as assistant project electromechanical 
engineer and project test engineer. Experience 
includes directing electrical system design, en- 
vironmental-test program, booster rocket instal- 
lation design, test equipment design, and flight- 
test programs. Familiar with military specifica- 
tions. Seeking supervisory or administrative 
position in aircraft, missile, or allied field in New 
York City area only. Will furnish résumés upon 
request. Please indicate nature of available posi- 
tions in first letter. 


” Aeronautical 
Age 25, single 


Engineer—(B.S. 1948) 
Currently serving in Army under 


NGINEERING REVIEW 


Special Professional Personnel Program Army 
experience Eight months with Project Investi 
Section Missile 
Center; aided in developing nomograms for 
first approximations of 


gation Ordnance Guided 


missile performance 
Aircraft National 
helped establish procedures 


Twelve months with Army 
Maintenance Point; 
for use of IBM equipment in the preparation of 
Army Supply Catalogs and helped to develop pro 
cedures for maintenance of Army liaison aircraft 
and helicopters. Civilian experience includes 18 
months power-plant installation design, 6 months 
flight-test work. Has private pilot's license, Air 
Would like 


expanding company, pref 


craft and Engine Mechanic's ratings 
position with small, 
erably in the guided missile or helicopter fields 
Available January 1, 1953 
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409. Plant Manager 
and allied experience Last position 7 years™ 


Twenty years’ aircraff 


full-control manufacturing of large instrument 
company. East Coast preferred Offer with 
salary in first letter appreciated 


402. Aeronautical Engineer—-Nine years’ 
engineering experience in aeronautical field. For- 
merly with U.S. major air line as modification 
and service engineer handling aircraft structures 
and fluid systems. Also had experience as field 
aircraft 
manufacturer. Most recently connected with 


service engineer with leading heavy 


manufacturer of supersonic aircraft and guided 
missiles with design experience on rocket-engine 
installation structures and servomechanisms 


A New Method for Determining the Static Temperature of 
High-Velocity Gas Streams. J. A. Clark and W. M. Rohsenow 
American Society of Mechanical Engineers, Transactions, Vol. 74 
No. 2, February,.1952, pp. 219-228, illus. 15 references 

Review of the general problem of measuring the static tempera 
ture of high-velocity gases flowing subsonically at any level of 
temperature; design and experimental data on an instrument for 
measuring the static temperature; thermodynamic considera 
tions. 

On the Convergence of Numerical Solutions of the Heat-Flow 
Equation. F. B. Hildebrand Journal of Mathematics and Phys 
ics, Vol. 31, No. 1, April, 1952, pp. 35-41. 3 references 

Heat Flow in Composite Slabs. E 
Society, Journal, Vol. 22, No. 
illus. 5 references. 


. Mayer. American Rocket 
3, May-June, 1952, pp.150-15 
Mathematical presentation of the tempera 
ture transients in a composite slab corresponding to the heat 
transfer conditions in a rocket motor. 

Letters to the Editor: Heat Conduction Along an Exponential 
Bar. John W. Miles. Journal of Applied Physics, Vol. 23, No.3, 
March, 1952, p.372. Solution of an equation for one-dimensional 
diffusion, specifically heat conduction, along a tube of exponen- 
tially varying cross section. 

Relaxation of Stress in a Heat-Exchanger Tube of Ideal Ma- 
terial. E. A. Davis. American Society of Mechanical Engineers 
Transactions, Vol. 74, No. 3, April, 1952, pp. 381-385, illus. 1 ref 
erence. 

Analytical solutions for the relaxation of an elastico-viscous 
tube in a rigid tube sheet in both plane stress and a modified plane 
strain; effect of reloading tensile specimens in relaxation 

Analysis of Stresses and Displacements in Heat- eager 
Expansion Joints. Glenn Murphy. American Society 
chanical Engineers, Transactions, Vol. 74, No.3, April, 
397-402, illus. 1 reference. A procedure, using the method of 
successive approximations, for analyzing the stresses and dis 
placements in an expansion joint. 

High Temperature Propellant Reactions. F. E. Osborne 
Aircraft Engineering, Vol. 24, No. 279, May, 1952, pp. k34—137 
8 references. Determination of the thermodynamic properties of 
the gaseous products of combustion for use in heat-engine calcula 
tions. 


1952, pp 


Water-Borne Aircraft (21) 


The Flying-Boat and Its Place in een 
Airports & Air Transportation, Vol. ! 
pp. 316-318 

The commercial possibilities and advantages of flying boats; 
problems in establishing and maintaining bases 
operations and routes; 
ports. 


Frederick Bowhill. 
, No. 98, March-April, 1952, 


present British 
comparative size of land and water air- 


Wind Tunnels & Research Facilities 


Gas-Turbine Research at Bristol. The Aeroplane, Vol. 82, No. 
2129, May 9, 1952, p. 570, 571-576, illus., cutaway drawings. 
Flight, Vol. 61, No. 2259, May 9, 1952, pp. 559-563, illus., cut- 
away drawing 

Equipment, layout, and testing methods used in Bristol Aero 
plane Co.’s gas-turbine research facilities that include laboratories 
for component and materials testing, a compressor and turbine 
test house with 26,300 installed hp., a paired test-bed ‘for full- 
scale engine studies, and the related power and control equip- 
ment. The test facilities can accommodate the largest of today’s 
jet engines and the larger ones that will be built in the future. 

New Valve to a Hurricane. 
Topics, Vol. 13, No. 4, 1952, p. 7, illus. 

Design and ye ae of the Stressed Seal butterfly valve de- 
veloped by the Henry Pratt Co. for controlling air currents in 
supersonic wind tunnels at temperatures ranging from —65° to 
750°F 

Visualization of Flow Fields by Use of a Tuft Grid Technique. 
John D. Bird. Journal of the Aeronautical Sciences, Vol. 19, No. 
7, July, 1952, pp. 481-485, illus. 5 references. Apparatus and 
procedure of the grid tuft technique for obtaining a physical pic- 
ture of the flow field behind a wing or a wing-body combina- 
tion. 

Tank Test of Radiosonde Ventilator Tubes. M. Sanuki, N. 
raaie, and A. Kusano. Papers in Meteorology and Geophysics, 
Vol. 2, No. 2, June, 1951, pp. 196-204, illus. 3 references. Design 
ia hans and equipment of a towing water tank, experimental 
techniques, and results of tests in the tank of radiosonde-venti- 
lator-tube performance. 
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